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THE  RELATIONSHIPS  OF  AGE  AND  ATC  EXPERIENCE 
TO  JOB  PERFORMANCE  RATINGS  OF  TERMINAL 
AREA  TRAFFIC  CONTROLLERS 


I.  Introduction. 

Numerous  studies5  4  10 14  l»y  tlie  Civil  Aeromedi- 
cal  Institute  (CAM I)  during  the  past  1-t  years 
have  lH*en  remarkably  consistent  in  indicating 
chronological  aye  at  time  of  entry  into  Air  Traflic 
Control  Specialist  (ATCS)  training  to  lie  in¬ 
versely  related  to  measures  of  |>erforinunce  in  the 
FA  A  Academy's  basic  ATC  training  courses  and 
post  Academy  attrition  retention  status.  Such 
studies5  4  10 15 14  have  revealed  that  personnel  un¬ 
der  ol  years  of  aye  who  possessed  little  or  no 
pre  FA  A  ATC  related  experience,  as  well  as 
former  military  controllers  no  older  than  .'to,  were 
much  more  apt  to  succeed  iu  A'l't’S  traininy 
than  their  older  eolleayues.  Moreover,  re¬ 
search5  15  14  has  repeatedly  demonstrated  that 
trainees  over  years  old  also  tend  to  score  siy- 
nificantly  lower  than  those  of  younyer  aye  on  a 
wide  variety  of  aptitude  tests  haviny  validity 
for  prediction  of  traininy  performance. 

A  matter  of  more  crucial  importance,  however, 
concerns  the  extent  to  which  job  performance  at 
the  journeyman  ATCS  level  may  he  associated 
with  aye.  Kindinys  relevant  to  this  issue  were 
first  reported  in  l'.H»2  bv  Trites  and  Cobb'5  for  a 
study  in  which  aye  at  entry  into  traininy  was 
validated  ayainst  Academy  traininy  performance, 
and  also  ayainst  experimentally  derived  ratinys 
of  job  |H>rformance  rendered  one  to  live  years 
after  Academy  yraduation.  The  authors  con¬ 
cluded  that  the  chances  of  an  individual  lieiny 
considered  a  satisfactory  controller  are  approxi¬ 
mately  one  in  five  if  he  is  years  of  aye  or  older 
upon  enteriny  traininy.  whereas  the  chances  are 
about  one  iu  two  if  he  is  younyer  than  Iu 

11MH,  a  similar  study"  of  several  hundred  addi¬ 
tional  ATCS  personnel  yielded  results  indicatiny 
that  Academy  yradiiates  with  traininy  entry  ayes 
of  .IS  and  over  wen*  much  mote  likely,  relative 
to  younyer  |H*rsonnel,  to  have  their  supervisors 


evaluate  their  job  |K*rfortnance  as  “inaryinal," 
rather  than  “satisfactory."  The  majority  of  sub¬ 
jects  involved  in  lioth  these  earlier  invest iyat ions, 
however,  had  not  advanced  to  journeyman-con 
t roller  status  by  the  time  the  exjierimental  rat¬ 
inys  were  collected:  no  distinction  was  made  in 
either  study  with  respect  to  the  subjects'  (ieneral 
Schedule  ((IS)  levels  (i.e.,  pay  yrades).  and  the 
major  lindinys  were  based  on  analyses  in  which 
the  data  for  Air  Koute  Traflic  Control  Center 
(AKTCC)  jK'rsonnel  were  combined  with  those 
collected  for  ATCSs  at  Terminal  Area  Traflic 
Control  (TATC)  facilities. 

The  lindinys  obtained  in  the  research  men¬ 
tioned  above  served  to  further  auyment  the  ap- 
prehensiveness  of  many  FAA  oflicials  reyardiny 
the  potential  effects  of  ayiny  upon  the  perform¬ 
ance  of  journeymen  level  ATCSs,  particularly 
at  hiyli -traflic  volume  facilities.  Moreover,  the 
rapidity  with  which  aviation  was  cxpandiny 
underlay  the  consensus  that  ATC  work  was  Ive- 
cominy  increasinyly  more  “stressful"  and  thence 
provided  a  reasonable  basis  for  suspectiny  that 
cumulative  stress  effects  arisiny  from  lenythy 
service  in  active  control  work  luiyht  be  at  least 
partially  responsible  for  aye-related  differences 
in  |H*rformance. 

The  need  for  a  more  definitive  assessment  of 
the  interrelationships  of  aye,  experience  and 
ATCS  performance  led  to  a  survey-type  study1 
in  KMm  in  which  experimental  ratinys  of  job 
performance,  tenure  information,  and  other  data 
were  collected  for  over  aOO  journeymen  radar 
controllers  at  four  AKTCC  facilities.  The  study 
yielded  a  numlver  of  important  lindinys.  A 
statistically  siyuilicant  inverse  relationship  was 
obtained  lietween  aye  and  ratiny  level.  Mean 
yroup  ratinys  for  controllers  over  -10  years  of  aye 
were  siyuilicant ly  lower  than  those  of  younyer 
yroui»s.  Lenyth  of  FAA  ATC  experience,  when 
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considered  inde[iendently  of  age,  proved  to  Ik* 
negligibly  related  to  rating  level.  While  no  sig- 
nilieant  interaction  effects  of  age  and  e.xjierienoe 
were  discovered,  consistent  trends  in  the  results 
were  found  indicating  progressively  higher  mean 
ratings  extending  from  the  lesser  to  the  more 
ex|K*rienced  groups  of  controllers  who  were  less 
than  -41  years  of  age.  For  ATCSs  of  age  41 
and  older,  however,  the  mean  ratings  of  the 
more  ex|>erienced  groups  were  lower,  though  not 
significantly  lower,  than  those  of  the  less  ex- 
|K*rienced  groups.  Within  every  ex|>erienee  level, 
the  ATCSs  of  age  40  and  younger  had  higher 
mean  ratings  than  the  older  controllers  and  the 
mean  differences  U*tween  the  ratings  of  the  di¬ 
chotomized  age  groups  were  progressively  larger 
from  the  moderate  to  the  lengthy  ex|>erience 
levels.  Copies  of  the  “Employee  Appraisal 
Record"  (EAR,  FA  A  Form  11603)  were  made 
available  for  300  of  the  ftf>8  ATt'.Ss  involved  in 
the  study.  Ratings  based  on  Part  IV  of  the 
instrument  proved  much  less  effective  than  the 
experimental  ratings  for  purposes  of  individual 
differentiation.  Although  findings  stemming 
from  analyses  in  which  the  operationally  derived 
ratings  served  as  criteria  were  therefore  not  as 
definitive  as  those  based  on  the  experimental 
ratings,  they  were  in  general  agreement  with  the 
latter. 

The  present  report  concerns  an  investigation 
wherein  procedures,  somewhat  similar  to  those 
used  in  the  1  !*(!'»  study  of  journeymen  ARTCC 
(or  Center)  controllers,  were  employed  to  deter¬ 
mine  the  interrelationships  of  age.  FA  A  ATC 
experience,  and  ratings  of  job  performance  for 
journeymen  ATCSs  engaged  in  Terminal  Area 
Traffic  Control  at  several  high-traffic-density 
airports.  The  ratings  of  job  performance,  back¬ 
ground  information,  and  other  data  were  col¬ 
lected  in  conjunction  with  a  comprehensive  study 
which  nls<  included  an  assessment  of  the  con¬ 
trollers'  attitudes  and  motivations  regarding 
their  work  and  job  environment.  Other  research 
priorities,-’ 4  which  arose  shortly  after  completion 
of  the  data  collection  phase  (in  February  1000), 
precluded  rapid  progress  in  the  processing  and 
analysis  of  the  diverse  types  of  information  ob¬ 
tained  for  the  til 4  subjects.  The  first"  of  two 
anticipated  reports  on  the  study  was  published 
in  July  1071.  It  focused  upon  describing  the 
nature,  incidence,  and  intensity  of  the  control¬ 
lers'  work  attitudes  and  the  relationship  of  the 


latter  to  age,  experience,  and  performance.  How¬ 
ever,  most  analyses  concerning  the  potential 
effects  of  age  and  exjperience  upon  level  of  job 
[performance  were  reserved  for  inclusion  in  the 
present  report. 

II.  Methodology. 

Various  groups  within  the  FAA  participated 
in  formulation  of  the  overall  research  design  and 
in  the  development  and  tryout  of  the  perform¬ 
ance  evaluation  scales  and  other  data  collection 
devices.  The  im|tetus  for  much  of  this  support 
originated  with  the  FAA  Headquarters’  Office 
of  Air  Traffic  Service  (ATS),  through  which 
all  asjH'cts  of  the  study  were  coordinated.  How¬ 
ever,  the  helpfulness  of  ATS  officials  extended 
far  lieyond  providing  coordinative  support.  They 
assisted  in  the  planning  of  certain  phases  of  the 
project,  reviewed  and  helj>ed  revise  preliminary 
forms  of  the  questionnaires  and  rating  devices, 
and  selected  the  specific  TATC  facilities  at  which 
the  controller  personnel  were  evaluated.  More 
imjHutantly,  five  ATCSs  on  the  staff  of  Head¬ 
quarters*  ATS  were  designated  to  visit  14  fa¬ 
cilities  (of  the  17  ultimately  selected)  for 
purposes  of  briefing  the  [participants  and  col¬ 
lecting  data.  The  sixth  menilter  of  the  data 
collection  team,  an  ATCS  from  the  National 
Aviation  Facilities  Ex[perimental  Center  (NA- 
FE(’)  who  had  earlier  headed  a  team  of  NAFEC 
ATCSs  in  developing  the  initial  version  of  the 
[performance  evaluation  form,  visited  two  facili¬ 
ties,  The  remaining  memlpcr  of  the  survey  team, 
a  CAM  I  researcher  with  no  ex[>erience  in  ATC 
work,  collected  data  at  one  facility  only. 

Selection  of  TATC  Facilities.  The  selection 
of  the  facilities  at  which  data  were  collected  was 
based  on  a  number  of  considerations.  First,  it 
was  reasoned  that  if  age  and  exjpcrience  were 
indeed  inversely  related  to  [performance,  the  re¬ 
lationships  would  [probably  In*  more  pronounced 
at  high  IFR-density  aiiqports  than  at  those  hav¬ 
ing  either  relatively  low  IFR  o|>erntions  or  VFR 
traffic  only.  ATC  officials  and  the  principal  in¬ 
vestigators  therefore  concurred  that  the  selection 
of  the  facilities  should  be  made  from  among 
those  which,  at  that  time,  were  of  Level-Ill 
status  (i.e..  facilities  having  100,000  or  more  IFR 
operations  annually). 

Inasmuch  as  the  controllers  at  three  of  the 
four  airports  having  the  heaviest  IFR  traffic 
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loads  had  just  recently  participated  in  other 
FAA  studies,  ATS  indicated  that  those  three 
should  be  excluded  from  the  proposed  survey  to 
preclude  further  disruption  of  those  controllers’ 
work  schedules.  Due  to  various  reasons,  it  was 
also  decided  that  each  facility  at  which  the  IKK 
room  was  not  located  within  or  near  the  tower 
should  lie  excluded  from  the  study.  Hivariate 
frequency  distributions  of  age  and  e.\|>erience 
of  the  controllers  at  each  of  the  remaining  Level- 
Ill  TA'l'C  facilities  were  next  prepared  and 
examined.  (The  distributions  were  obtained 
through  analysis  of  ADI*  tape  records,  current  as 
of  January  1SM58,  which  FAA  Headquarters  pro¬ 
vided.)  Twenty  facilities  for  which  the  ranges 
of  age  and  experience  ap|>eared  to  offer  the  liest 
potential  for  study  of  possible  interaction  effects 
were  tentatively  selected.  Due  to  limited  travel 
funds,  however,  no  visits  were  made  to  three  of 
the  -JO. 

During  the  fiscal  year  10C0  (a  period  approxi¬ 
mately  midway  in  which  the  ATI'S  ratings  were 
collected),  the  17  selected  facilities  had  a  com¬ 
bined  total  of  3,774*57(1  IFR  operations;  the 
range  was  from  111, 731  at  Indianapolis,  Indiana, 
to  374, 354  at  the  Atlanta,  Georgia.  Municipal 
Airport,  and  the  overall  average  |>er  facility  was 
*22*2.033. 

Pt  rformanrr  /:'  rat nation  Form  f  '.srrf.  The 
('AMI  study  of  AKTCC  jiersonnel  had  shown, 
as  mentioned  earlier,  that  supervisory  ratings  of 
ATCS  jierformance  based  on  the  EAR  (FAA 
Form  3003)  offered  little  potential  for  individual 
differentiation.  The  distribution  of  such  ratings 
was  abnormal;  less  than  one-half  of  one  j>er  cent 
of  the  ratings  were  in  the  lowest  two  of  five 
categories  whereas  the  ratings  received  by  the 
majority  of  the  subjects  on  each  of  six  “key 
result  areas"  indicated  that  they  "exceeded  the 
joh  requirements."  Most  other  appraisal  meth¬ 
ods  in  use  when  the  present  study  was  Iteing 
planned  were,  like  those  at  the  time  of  the 
AKTCC  study,  designed  primarily  for  remedial 
and  diagnostic  purposes  and/or  were  not  uniform 
from  facility  to  facility.  Moreover,  the  o|H*ra- 
tionally  derived  evaluations  of  performance  were 
not  expressed  in  quantitative  terms  and  were 
generally  not  amenable  to  quantification.  Thus, 
the  lirst  major  efforts  in  preparing  for  the  cur¬ 
rent  study  focused  upon  the  development  of  ex¬ 
perimental  procedures  with  which  to  obtain  re¬ 
liable.  subjective,  quantitative  ratings  of  job 


|>erforinnnct  at  the  journeyman  TATC  ATCS 
level. 

XAFEC  ATCS  (lersoiinel,  instructors  in  the 
FAA  Academy’s  basic  TATC  training  course, 
CAM  I  researchers,  and  ATS  officials  contributed 
toward  development  of  the  ATCS  Performance 
Evaluation  Form.  The  instrument,  a  copy  of 
which  a p| tears  as  Ap|tendix  1.  embodied  a  seven- 
point  rating  scale  and  listed  2!)  elements,  or 
aspects  of  performance  for  evaluation.  The  first 
section  of  the  instrument  dealt  with  the  technical 
as|>eets  of  TATC  work.  It  was  develojted,  as 
mentioned  earlier,  by  controller-oriented  jterson- 
nel.  Several  items  in  this  section  represented 
original  formulations  hut  some  were  very  similar 
in  content  and  wording  to  the  “jierformanee 
indicators”  (i.e.,  appraisal  standards)  specified 
by  the  FAA  in  its  procedures  for  the  offi¬ 
cial  semi-annual  "Over-the-Shoulder  Rating’’ 
(“OSR”)  of  each  ATCS.  (The  official  OSR's 
were  not  included  in  the  present  study  because 
they  were  not  amenable  to  quantification.) 
Through  use  of  the  rating  scale,  the  subjects 
were  rated  on  each  item,  or  element,  of  the  first 
section:  first,  with  resjieet  to  Radar  (R)  control 
and  then,  on  the  same  items,  with  respect  to 
Local  (L)  control. 

Eight  items,  extracted  from  evaluation  instru¬ 
ments  previously  developed  and  used  by  CAM  I 
for  e.\|>erimental  purposes  only,  comprised  the 
next  section  of  the  rating  form.  The  section  was 
entitled  “General  Related  Elements  of  ATCS 
Performance"  and  |M>rtained  to  teamwork,  tact¬ 
fulness,  interest  and  effort  toward  self-improve¬ 
ment.  adaptability  to  changes  in  procedures  and 
policies,  and  the  like. 

The  rating  scale  for  the  eight  **G”  (General) 
elements  of  performance  was  the  same  as  for  the 
"It"  and  **L"  items.  It  consisted  of  seven  cate¬ 
gories:  "inadequate,"  "marginal,"  "below  aver¬ 
age,"  "average  (or  good),"  "very  good,” 
"excellent,"  and  "outstanding.”  Printed  instruc¬ 
tions  requested  that  the  evaluator  try  to  be 
realistic  in  his  evaluations  and.  insofar  as  pos¬ 
sible,  rate  the  ATCS  with  respect  to  performance 
rendered  during  the  busiest,  or  peak-traffic, 
jieriods.  For  analysis  purposes,  each  rating 
reflecting  “inadequate”  performance  was  coded 
as  "I,"  “marginal"  as  "2."  and  so  forth,  with 
“outstanding"  being  assigned  a  code  of  “7." 

The  last  section  of  the  instrument  consisted  of 
a  single  item  which  read,  “Use  the  scale  below 
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to  rate  the  ore  rail  proficiency  of  this  controller 
re  tat  ire  to  all  the  controller*  you  hare  known." 
Seven  response  categories  were  provided:  44  Hot  - 
toin  107c,”  “Lower  Intermediate  15%,”  “Lower 
Middle  15%, ”  "Middle  20%,”  "Upper  Middle 
15%, ”  "Upper  Intermediate  15%, ”  and  “Top 
10%.”  The  evaluation  of  each  subject  on  this 
item,  referred  to  as  the  Relative  (R)  Rating,  was 
also  coded  in  terms  of  the  same  numerical  scale 
discussed  above,  with  a  code  of  “1"  indicating 
the  lowest  category,  “2”  the  next,  and  so  forth. 

Per  forma  nee  Palings  by  Supcrcisorx ,  Crew 
Chiefs,  and  Peers.  The  Facility  Chief  and  other 
staff  members  at  each  of  the  17  towers  coojverated 
in  arranging  work  schedules  whereby  virtually 
all  journeyman-level  ATCSs,  their  Crew  Chiefs, 
and  SujHM'visors  received  an  oral  briefing  con¬ 
cerning  some  of  the  major  objectives  of  the  pro¬ 
posed  research  and  the  need  for  certain  types  of 
data  and  information.  They  were  told  that  the 
overall  objective  of  the  study  was  to  identify 
and  assess  the  relative  importance  of  factors 
bearing  upon  ATCS  per formancc.  The  rating 
form  was  reviewed  and  discussed  in  conjunction 
with  the  explanation  that  it  was  desired  that 
each  controller’s  level  of  proficiency  Ih>  estab¬ 
lished  on  the  basis  of  ratings  by  one  to  two 
SujHM  visors,  one  to  three  Crew  Chiefs,  and  also 
five  (tr  more  peers — preferably  memliers  of  the 
crew  with  which  the.  controllers  worked  most 
frequently. 

It  was  pointed  out  that  a  person's  knowledge 
of  the  job,  previous  training,  experience,  health, 
and  age  presumably  represented  only  a  few  of 
the  possible  determinants  of  individual  |>crform- 
ance.  Working  conditions,  administrative  poli¬ 
cies,  and  work-shift  patterns  and  changes  were 
also  mentioned  as  being  of  likely  import.  Efforts 
to  preclude  bias  in  the  study  were  made  by  try¬ 
ing  to  conduct  each  briefing  session  so  that  age 
ami  experience  received  no  particular  emphasis. 

The  visiting  memlier  of  the  research  team  re¬ 
quested  that,  in  addition  to  their  ratings  of  sev¬ 
eral  covvorkers,  the  controllers  (only)  also 
complete  two  questionnaires.  It  was  explained 
that  one  of  the  two  was  aimed  at  obtaining  first¬ 
hand  information  from  journeymen  regarding 
what  they  liked  l>est  and  disliked  most  about 
their  job  and  work  environment,  and  also  brief 
descriptions  of  other  factors  and  circumstances 
which  they  felt  might  influence  performance — 
either  at  their  facility  of  assignment  or  in  ATC 


work  in  general.  (Findings  relnting  to  these 
attitudes  and  motivational  factors  in  TATC 
work  have  already  been  re|>orted.s)  The  other 
questionnaire  which  the  journeymen  only  were 
asked  to  complete  was  the  “Personal  Background 
and  Data  Sheet.”  It  was  designed  to  elicit  such 
information  as  entry -on-duty  (EOD)  with  the 
FAA,  types  and  amounts  of  ATC  experience, 
breaks  in  ATC  service  (including  all  jobs  not 
involving  actual  control  of  air  traffic),  facilities 
of  assignment  during  career,  promotional  dates, 
birthdate,  and  Social  Security  Number.  Data 
of  certain  tyjies,  and  particularly  age  and  FAA 
ATC  experience,  were  later  verified  against  in¬ 
formation  which  management  officials  extracted 
from  the  |>ersonnel  file  in  resjionse.  to  a  brief 
questionnaire  they  were  asked  to  complete. 

Hating  the  Helatire  Importance  of  Perform - 
ance-Hating-Form  Items.  The  fifth  instrument 
develojted  for  the  study  embodied  a  five-point 
rating  scale,  included  a  listing  of  every  item 
(i.e.,  element)  of  the  ATCS  Performance  Eval¬ 
uation  Form,  and  contained  instructions  which 
read.  .  .  indicate  the  relative  importance  with 
which  you  think  each  element  should  be  consid¬ 
ered  in  the  job  performance  evaluation  of  a 
journeyman  controller  at  this  facility.”  The  five 
response  categories,  pertaining  to  relative  im¬ 
portance,  were:  “None,”  “Little,”  “Moderate,” 
"Considerable,"  and  “Extreme.”  The  initial 
research  design  sjiecified  that  every  jierson  rating 
one  or  more  of  the  ATCSs  would  also  be  re¬ 
quested  to  complete  one  copy  of  the  item- 
importance  rating  form.  Such  a  procedure 
would  have  permitted  analyses  to  determine  the 
appropriateness  of  weighting  the  coded  rating 
of  an  ATCS  on  each  |>er forma  nee  item  in  terms 
of  his  evaluator's  respective  item-import  rating. 
However,  prior  to  finalizing  arrangements  for 
visits  to  the  facilities.  ATS  and  CAMI  reviewed 
all  aspects  of  the  study  with  respect  to  minimiz¬ 
ing  the  time  and  effort  required  of  all  partici¬ 
pants  and  suljsequently  decided  that  ratings  of 
the  items  should  l»e  collected  from  supervisory 
|>ersonnel  only — and  on  a  strictly  voluntary,  or 
“time-available,”  basis. 

Collection  of  Job  Hating s  and  Other  Data. 
In  discussing  the  various  types  of  information 
which  controllers,  Crew  Chiefs,  and  Supervisors 
were  being  asked  to  provide,  the  briefing  officer 
stated  that  all  material  would  be  treated  in  a 
confidential  manner,  used  solely  for  research 
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purposes,  and  destroyed  as  soon  as  all  analyses 
were  completed.  They  were  informed  that  par¬ 
ticipation  in  no  phase  of  the  study  was  manda¬ 
tory.  The  fruitfulness  of  the  study,  it  was 
explained,  would  dejiend  upon  their  willingness 
to  participate  as  requested,  their  efforts  to  lie 
“realistic”  in  evaluating  individual  ATCS  j>er- 
forinance.  and  the  degree  of  success  achieved  in 
the  collection  of  detailed  and  accurate  personal 
background  data  for  all  journeymen. 

Copies  of  the  A  l'CS  Performance  Evaluation 
Form  were  distributed  within  each  facility  on 
the  basis  of  name  listings  and  work-shift  sched¬ 
ules  provided  by  management  officials.  Journey¬ 
men  controllers  who  most  frequently  worked 
together  as  a  crew  (or  team)  were  asked  to  rate 
each  other  unless  they  jiersonallv  objected  to 
doing  so  or  felt  that  for  any  reason  they  could 
not  validly  assess  an  individual's  jierforinance. 
Most  crews,  with  exception  of  the  Crew  Chief, 
consisted  of  live  journeymen,  but  some  were  com¬ 
prised  of  six  to  eight.  When  a  controller  was 
known  to  have  appreciable  work  experience  with 
more  than  one  crew,  the  Facility  Chief  or  his 
assistants,  designated  those  ATCSs  who,  in  their 
opinion,  could  render  the  most  reliable  jieer  rat¬ 
ings.  Inasmuch  as  the  recent  work  ex|»erience 
of  a  typical  Crew  Chief  was  seldom  restricted 
to  one  crew,  each  was  usually  requested  to  rate 
the  performance  of  ATCSs  of  two  or  more  crews. 
Facility  management  officials  also  designated  the 
ATCSs  whom  each  Supervisor  should  evaluate. 
Researchers  had  anticipated  that  arrangements 
could  l»e  made  permitting  each  ATCS  to  lie  rated 
by  at  least  one.  and  preferably  two,  of  the  Super¬ 
visors.  At  many  facilities,  however,  no  attempt 
was  made  to  collect  dual  supervisory  ratings  on 
the  ATCSs  liecausc  weather  conditions,  traffic 
loads,  or  other  circumstances  were  such  that  of¬ 
ficials  deemed  it  inadvisable  to  do  so. 

Although  the  journeymen  controllers  and  Crew 
Chiefs  were  generally  receptive  to  the  proposal 
that  they,  rather  than  Supervisors  alone,  were 
to  render  ATCS  ratings,  some  appeared  rather 
apprehensive  about  participating  in  the  project 
until  told  that  the,  completed  rating  forms  could 
l»e  submitted  on  an  anonymous  basis— that  is, 
with  no  signature  affixed.  However,  they  were 
also  informed  that  some  of  the  scheduled  analyses 
were  to  focus  upon  comparing  and  correlating 
the  ratings  obtained  from  control  |»ersonncl  of 
the  three  respective  levels  and  that  the  need  for 


separation  of  the  data,  with  respect  to  source 
level,  required  that  procedures  especially  designed 
for  the  purpose  lie  employed  in  the  distribution 
and  collection  of  the  rating  forms. 

Only  those  copies  of  the  rating  form  bearing 
the  notation  “By  Sujiervisor"  were  given  to  the 
Sujiervisore ;  copies  labeled  “By  Crew’  Chief” 
were  provided  each  Crew  Chief,  and  others,  also 
appropriately  designated,  were  distributed  to  the 
controllers  of  journeyman  status.  The  research 
team  member  and  facility  management  officials 
had  predetermined  the  individual  ATCSs  whom 
each  Sujiervisor,  Crew  Chief,  and  controller 
should  rate  and,  as  a  precaution  against  an  eval¬ 
uator  erroneously  conqileting  two  rating  forms 
for  any  given  subject,  each  was  jirovided  no 
extra  copies  of  the  rating  form  (i.e.,  no  more 
than  the  number  of  designated  ratees).  It  was 
requested  that  the  rating  forms  and  question¬ 
naires  completed  by  each  participant  be  returned 
directly  to  the  visiting  research  team  member — 
who,  in  most  instances,  remained  at  a  facility  for 
three  or  more  days.  Two  large  manila  envelopes 
were  furnished  each  jiarticijiant  for  return  of 
the  various  forms.  In  every  briefing  session,  it 
was  stressed  that  any  individual  who  desired  to 
remain  completely  anonymous  with  resjiect  to  his 
ratings  of  ATCSs  should  utilize  l>oth  envelojies, 
using  one  for  the  return  of  the  unsigned  rating 
forms  and  the  other  for  the  questionnaires  and 
forms  on  which  hi-  name  appeared.  In  (minting 
out  that  the  use  >1  i  single  envelope  for  return 
of  all  materials  by  an  individual  would  be  inter¬ 
preted  as  indicating  declination  of  the  anonym¬ 
ity  j»ri vilege,  the  briefing  official  also  restated 
that  all  data  and  material  would  lie  treated  con¬ 
fidentially  and  used  for  research  purjmses  only. 

III.  Results  and  Discussion. 

The  Total  Sample 

Records  revealed  that  a  total  of  014  controllers 
were  working  within  the  IT  TATC  facilities  at 
the  journeyman  level.  At  the  time  the  survey 
was  conducted,  the  normally  |>rescril>ed  pay 
grade,  in  terms  of  the  General  Schedule  (GS), 
for  an  ATCS  who  had  met  all  qualification  re¬ 
quirements  for  working  all  control  jiositions  in 
a  Level-Ill  TATC  facility  was  GS-12.  Of  the 
til 4  subjects.  00!)  were  GS-12's;  the  remaining 
five  were  GS-ll’s  whom  suj>er visors  indicated 
were  fully  qualified  for  jiromotion. 


Visits  to  the  facilities  for  collection  of  job 
jier  forma  nee  ratings  and  other  data  were  made 
during  Xovemlier  ISHiS  through  February  ltK'O. 
Tlie  sjwcific  date  on  which  the  data  were  ob¬ 
tained  for  each  A'l't’S  was  used  in  determining 
his  chronological  age  and  length  of  FAA  AT( ’ 
exjterionce.  Due  to  an  error,  information  relat¬ 

Table  1. 


ing  to  age  and  exj>erienee  was  not  obtained  for 
one  individual  and,  as  a  consequence,  several 
analyses  were  based  on  613  cases  rather  than  614. 

Age  was  recorded  in  years,  rounded  to  nearest 
birthday,  whereas  exj)erience  was  recorded  in 
months.  The  two  youngest  subjects  were  27 
years  of  age,  the  oldest  was  64,  and  the  mean  age 


Frequency  distribution*  of  chronological  age  and  FAA  ATC  experience 
for  613  Journeyman-level  ATC$s  of  17  hlgh-IFR-traf fic -density  TATC 
facilities. 


Chronological  Age 

FAA  ATC  Experience 

Age 

(Years) 

N 

Per  Cent 
of  Total 

Exp. 

(Months) 

N 

Per  Cent 
of  Total 

60  &  > 

1 

.16 

252  &  > 

13 

2.12 

59 

246-251 

3 

.49 

58 

2 

.33 

240-245 

1 

.16 

57 

1 

.16 

234-239 

3 

.49 

56 

228-233 

55 

1 

.16 

222-227 

2 

.33 

54 

3 

.49 

216-221 

2 

.33 

•53 

210-215 

3 

.49 

52 

3 

.49 

204-209 

2 

.33 

51 

10 

1.63 

198-203 

1 

.16 

50 

4 

.65 

192-197 

5 

.82 

49 

5 

.82 

186-191 

1 

.16 

48 

9 

1.47 

180-185 

4 

.65 

47 

2 

.33 

174-179 

2 

.33 

46 

10 

1.63 

168-173 

1 

.16 

45 

13 

2.12 

162-167 

3 

.49 

44 

8 

1.31 

156-161 

4 

.65 

43 

10 

1.63 

150-155 

21 

3.43 

42 

5 

.82 

144-149 

40 

6.52 

41 

8 

1.31 

138-143 

74 

12.07 

40 

21 

3.43 

132-137 

41 

6.89 

39 

45 

7.34 

126-131 

29 

4.73 

38 

32 

5.22 

120-125 

39 

6.36 

37 

45 

7.34 

114-119 

115 

18.76 

36 

62 

10.11 

108-113 

46 

7.50 

15 

66 

10.76 

102-107 

47 

7.66 

34 

43 

7.01 

96-101 

25 

4.08 

33 

52 

8.48 

90-  95 

17 

2.77 

32 

61 

9.95 

84-  89 

12 

1.96 

31 

58 

9.46 

78-  83 

9 

1.47 

30 

21 

3.43 

72-  77 

15 

2.45 

29 

9 

1.47 

66-  71 

19 

3.10 

28 

1 

.16 

60-  65 

5 

.82 

27 

2 

.33 

59  &  < 

9 

1.47 

Total 

613 

100.00 

Total 

613 

100.00 
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for  the  613  for  whom  birtlulutes  were  obtained 
was  36.5  years.  Kxjierience  for  the  613  ranged 
from  27  to  345  months  and  averaged  125.0  months 
(10.42  years).  The  distributions  of  age  and  ex- 
l*erience  appear  in  Table  1. 

A  total  of  4,423  ATCS  Performance  Evalua¬ 
tion  Forms  were  completed  for  the  614  subjects; 
607  of  the  4,423  were  submitted  by  Su|*ervisore, 
885  by  Crew  Chiefs,  and  2,841  by  journeyman 
controllers.  Prior  to  coding  and  processing,  the 
forms  were  sorted  to  determine  the  numlier  re¬ 
ceived  by  each  controller  from  |H*rsonnel  of  the 
three  different  levels.  It  was  ascertained  that 
each  o  576  of  the  614  was  rated  by  one  or  more 
of  the.  78  Su|»ervisors,  504  by  one  or  more  of  the 
117  Crew  Chiefs,  and  600  by  one  or  more  of  the 
614  journeymen.  Some  455  of  the  ATCSs  re¬ 
ceived  only  one  supervisory  evaluation.  121  re¬ 
ceived  two,  and  38  none.  Twenty  received  no 
rating  by  a  Crew  Chief,  370  were  rated  by  one, 
157  by  two,  and  67  by  three  Crew  Chiefs.  Only 
live  control  lei's  failed  to  Ik*  evaluated  by  at  least 
one  i>eer,  whereas  16  were  rated  by  one,  .‘10  by 
two,  120  by  three,  146  by  four,  and  288  by  five 
or  more  of  their  colleagues. 

The  initial  step  in  processing  each  ATCS  Per- 
forman  Evaluation  Form  involved  coding,  or 
quantification,  of  the  ratings.  As  pointed  out 
earlier,  an  evaluation  of  "inadequate’'  on  an  item 
of  perfornumce  was  coded  as  “1,”  "marginal"  as 
"2."  and  so  forth,  with  “outstanding”  l>eing  as¬ 
signed  a  code  of  "7.”  The  midpoint  on  the  de¬ 
scriptive  scale  was  "average  (or  good),”  which 
corresponded  to  a  quantitative,  or  coded,  rating 
of  "4." 

Dealing  first  with  the  forms  submitted  by 
Su|H*rvisors,  the  coded  ratings  of  each  controller 
on  the  20  a sj >cots  of  Kadar  Control  were  tallied 
for  each  form,  summed  for  both  forms  when 
rated  by  two  Supervisors,  and  then  divided  by 
the  number  of  element  ratings  comprising  the 
sum,  to  obtain  an  average  referred  to  as  the 
subject’s  "Mean  Supervisory  'IF  (Radar  Control) 
Rating.”  Similar  techniques  were  used  to  deter¬ 
mine  each  controller's  "Mean  Su|>ervisnry  ‘L* 
( Local  Control)  Rating.”  “Mean  Supervisory 
‘(i‘  (General)  Rating,”  and  “Mean  Supervisory 
•R*  (Relative)  Rating.”  The  four  values  were 
then  averaged  to  obtain  each  subjects  “Mean 
Supervisory  'RI,GR'  Rating.”  The  same  proce¬ 
dures  were  employed  to  determine  the  mean  IJ, 


L.  G,  R,  and  RLGR  Ratings  of  the  controller 
by  his  Crew  Chief (s)  and  also  eorresjjonding 
means  of  ratings  by  his  coworkers,  or  peers. 
Lastly,  five  summary  measures  of  performance 
were  derived  for  each  ATCS  by  averaging  the 
means  of  ratings  rendered  by  the  Supervisors, 
Crew  Chiefs,  and  Coworkers.  They  were  desig¬ 
nated  as  the  “Overall  Radar,”  “Overall  Local,” 
“Overall  General,”  “Overall  Relative.  Profi¬ 
ciency,”  and  “Overall  RLGR”  ratings. 

IleUaliUty  of  ItLGIt  Hating s.  Inasmuch  as 
the  rating  forms  were  unsigned,  dual  ratings 
received  by  each  ATCS  from  jiersonnel  of  each 
source  level  were  arbitrarily  designated  as  the 
“first”  and  “second”  and  other  multiple  ratings 
as  the  “third,”  “fourth,”  “fifth,”  and  so  forth. 
Identification  of  the  source  level  was  maintained 
so  as  to  {>ermit  computation  of  the  (Pearson 
product -moment)  correlations  between  the  sets 
of  ratings.  Although  not  shown  in  any  table, 
the  correlations  between  the  RLGR  ratings  by 
coworkers  ranged  from  .21  to  .47  and,  through 
use  of  z-coeflioient  transformation  techniques, 
were  found  to  average  .30.  Ti  e  correlations  be¬ 
tween  the  first  versus  the  second  and  third  Crew 
Chief  RLGR  Ratings  were  .45  and  .54,  respec¬ 
tively,  .40  Ik* tween  the  second  and  third,  nnd  the 
average  of  the  three  was  .46.  The  RLGR  Rat¬ 
ings  of  the  121  ATCSs  by  two  different  Super¬ 
visors  correlated  .62.  Although  none  of  these, 
coefficients  should  Ik*  regarded  as  exceptional, 
most  of  them  are  within  the  range  of  those,  gen¬ 
erally  reported  in  the  o|H*n  scientific  literature 
for  studies  involving  job  |H*rforinance  ratings  of 
|H*rsonnel  in  various  occupational  specialties/' T  0  ,!i 

Empirical  /nterirlotionnhips  of  Age ,  K.vpcr- 
ienee.„  and  If  LG  It  I tating The  intercorrelations 
of  the  Su|»crvisory,  Crew  Chief,  and  Peer  RLGR 
Ratings,  the.  Overall  RLGR  Ratings,  and  the 
empirical  relationships  of  the  four  criterion 
measures  to  Imth  Chronological  Age  and  Length 
of  FAA  ATC  E.\|R*riencc  are.  shown  in  Table  2. 
(All  correlation  coefficients,  or  “r's,”  appearing 
in  the  table  are  of  the  Pearson  product-moment 
ty |H? ;  the  same  is  true  with  respect  to  the  r's 
presented  in  all  subsequent  sections  of  this  report 
except  where  otherwise  noted.)  The  Mean  Su- 
|K*rvisory  RLGR  Ratings  correlated  .58  with 
those  of  the  Crew  Chiefs  and  .59  with  those  of 
the  journeymen  ATCSs,  whereas  the  latter  cor¬ 
related  .56  with  those  based  on  Crew  Chief 
evaluation. 
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Table  2.  Intercorrelations  of  RLGR  ratings  rendered  by  Supervisors,  Crew  Chiefs,  and  ATCS  coworkers 
and  correlations  of  ratings  with  age  and  FAA  ATC  experience. 
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♦All  correlation  coefficients  ere  statistically  significant  at  the  .01  level 


The  Overall  Average  RLGR  Rating  correlated 
.80,  .85,  and  .83  with  the  Mean  RLGR  Ratings 
of  the  Supervisors,  Crew  Chiefs,  and  Coworkers, 
respectively.  Low  but  statistically  significant 
(/>< .01 )  and  negative  r's,  ranging  from  —.23  to 
-.29,  were  obtained  between  Experience  and  the 
four  criterion  variables.  Although  a  positive 
correlation  of  .03  was  found  between  Age  and 
Experience,  the  inverse  relationship  of  Age  to 
each  of  the  four  performance  measures  was  sig¬ 
nificantly  (/><.05)  greater  than  obtained  for 
Experience.  Age  correlated  —.30  with  the  Mean 
Supervisory  RLGR  Rating,  —.34  with  the  cor¬ 
responding  composite  Crew  Chief  rating,  —.42 
with  the  Mean  Coworker  RLGR  Rating,  and 
—  .44  with  the  Overall  Average  RLGR  Rating. 
While  these  coefficients  are  of  substantial  magni¬ 
tudes  and  all  statistically  significant  (/><.01), 
they  should  lie  regarded  as  grossly  attenuated — 
as  should  those  pertaining  to  length  of  experi¬ 
ence.  Almost  88  [>er  cent  of  the  ATCSs  were 
between  the  ages  of  27  and  44  and  about  92  i»er 
cent  also  had  less  than  150  months  (i.e.,  under 
13  years)  of  experience  in  FAA  ATC  work. 
Such  restriction-of-rangc  effects  indicated  the 
need  for  other  analyses  whereby  the  means  of 
the  performance  ratings  could  be  ascertained  and 
compared  for  the  ATCSs  of  various  age  and 
experience  groupings. 

Mean «  of  RLGR  Ratings  by  A  TCS  Age  Group. 
After  reviewing  the  age  distribution  (Table  1), 
the  investigators  divided  the  sample  into  six  sub¬ 
groups  for  a  series  of  analyses  aimed  at  deter¬ 
mining  the  extent  to  which  the  |>erformance  rat¬ 
ing  means  might  vary  in  accordance  with  chron¬ 
ological  age.  The  first  of  the  six  consisted  of 
the  33  subjects  of  age  30  nnd  younger;  the  next 
four  were  the  five-year  age  intervals,  “31-35,” 
“36-40,”  “41-45,”  and  “46-50,”  which  contained 
280,  205,  44,  and  30  cases,  respectively;  the  sixth 
category,  “51  and  older,”  contained  the  remain¬ 
ing  21  cases.  Averages  of  the  Mean  RLGR 
Supervisory  Ratings  for  the  subjects  in  the 
various  age  brackets  were  computed  and  plotted. 
The  same  procedure  was  employed  with  resj>ect 
to  the  Mean  Crew  Chief  RLGR  Ratings,  the 
Mean  Coworker  RLGR  Ratings,  and  the  Overall 
RLGR  Ratings.  The  results  are  presented  in 
Figure  1. 

In  examining  Figure  1,  it  should  be  noted  that 
the  plotted  means  of  the  four  criterion  measures 
all  follow  a  similar  pattern;  they  indicate  that 


the  ATCSs  of  age  30  and  \  ounger  generally  re¬ 
ceived  slightly  higher  ratings  than  those  of  age 
31-35  or  36-40,  and  that  the  controllers  within 
each  succeeding  age  bracket  tended  to  receive 
progressively  lower  mean  ratings.  A  one-way 
analysis  of  variance  (ANOVA)  of  the  Overall 
RLGR  Ratings  and  ANOVA' *s  of  RLGR  ratings 
rendered  by  control  jiersonnel  of  each  of  the 
three  different  levels  all  yielded  significant  F- 
ratios,  indicating  the  presence  of  statistically 
significant  differences  ljctween  the  means  of  rat¬ 
ings  (of  each  type)  for  two  or  more  of  the  age 
subgroups.  It  was  subsequently  determined, 
through  use  of  SchelfeV  “S-Method”  that  the 
means  of  each  of  the  four  criterion  measures  for 
ATCSs  of  age  30  and  less,  31-35,  nnd  even  those 
of  age  36-40,  were  significantly  higher  than 
those  obtained  for  controllers  of  age  46-50  or  51 
and  older.  Moreover,  the  ATCSs  of  age  41-45 
received  significantly  lower  mean  ratings  from 
both  their  Crew  Chiefs  and  Coworkers  than  did 
ATCSs  of  either  of  the  two  youngest  subgroups 
and  their  mean  Overall  RLGR  Rating  also  dif¬ 
fered  significantly  from  those  of  lx>th  younger 
subgroups. 

A  finding  of  incidental  interest  was  that  the 
means  of  the  ratings  rendered  by  the  ATCSs 
were  consistently  lower,  but  generally  not  sig¬ 
nificantly  lower,  than  those  of  the  Crew  Chiefs 
for  controllers  of  every  age  bracket,  and  also 
lower  than  those  of  the  Supervisors  for  all  ex¬ 
cept  the  two  oldest  subgroup  of  controllers. 
Means  of  the  Crew  Chiefs  ratings  were  higher 
than  those  of  the  Supervisors  for  five  of  the  six 
subgroups,  with  the  greatest  differences,  which 
were  not  statistically  significant,  pertaining  to 
the  ATCSs  of  age  46-50  and  51  and  older. 
(Except  where  otherwise  noted,  all  mean  differ¬ 
ences  discussed  in  this  and  succeeding  sections 
of  the  report  were  tested  for  statistical  signifi¬ 
cance  by  Scheffe’s  method.) 

The  question  ns  to  whether  the  ages  of  the 
raters  may  hove  influenced  their  ratings  of  dif¬ 
ferentially  aged  ATCSs  prompted  three  analyses: 
one  each  on  the  ratings  rendered  by  Supervisors, 
by  Crew  Chiefs,  and  Coworkers.  (The  results 
are  presented  in  Ap|«?ndices  2,  3,  and  4.)  Each 
such  analysis  was,  by  necessity,  restricted  to  the 
data  of  only  those  raters  who  declined  the  an¬ 
onymity  privilege  (i.e.,  those  who  signed  their 
evaluation  forms).  In  the  first  analysis,  381 
completed  rating  forms  for  a  total  of  280  ATCSs 
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were  identified  ns  originating  with  41  Super 
visors.  Ninety  of  the  <581  were  from  10  Super¬ 
visors  of  age  45  and  younger.  154  originated 
with  17  who  were  46-50,  and  1!17  were  from  14 
of  age  51  or  older  (Appendix  2).  No  significant 
or  appreciable  differences  were  found  between 
the  means  of  the  ratings  rendered  by  Supervisors 
of  the  respective  age  categories  for  ATCSs 
within  any  of  the  age  groupings,  “35  or  younger," 
“30—10,"  “41—15,"  and  “46  or  older."  In  contrast, 
a  corresponding  analysis  of  545  Crew  Chief 
RLGR  Ratings  revealed  that  the  raters  of  age 
40  and  younger  tended  to  rate  the  ATCSs  of  age 
41-45  and  40  and  older  somewhat  lower  than  did 
the  Crew  Chiefs  of  age  41—15  and  appreciably 
lower  than  the  raters  of  age  40  and  older  (Ap¬ 
pendix  3).  but  the  mean  differences  were  not 
statistically  significant.  Moreover,  an  analysis 
of  054  Coworker  HLGH  Ratings  yielded  results 
(Appendix  4)  which,  like  those  of  the  Super¬ 
visors.  demonstrated  no  general  relationship  be¬ 
tween  the  ages  of  the  raters  and  their  evaluations 
of  the  relatively  young  or  older  groups  of  ATCSs. 

Means  of  If  LG  It  Hating*  hy  I- A  A  ATC  Ex¬ 
perience,  Groupings.  In  order  to  assess  the  re¬ 
lationship  between  Length  of  FAA  ATC 
Experience  and  ATCS  performance,  the  sample 
was  divided  into  eight  subgroups,  with  each  sub¬ 
group  having  ATC  service  within  a  specified 
range.  The  first  category,  designated  “less  than 
five  years,"  included  only  nine  cases.  Forty- 
eight  subjects  who  had  FAA  ATC  work  of  at 
least  00  months  hut  less  than  84  months  (seven 
years)  were  categorized  as  having  “5-6"  years. 
The  next  three  categories,  “7-8,"  “9-10,"  and 
“11-12,”  contained  101,  229,  and  176  cases,  re¬ 
spectively.  Inasmuch  as  only  50  subjects  pos¬ 
sessed  ex|>erienoe  of  156  months  (13  years)  or 
more,  21  were  grouped  in  terms  of  the  four-year 
interval  “13-16,"  16  were  designated  ns  having 
“17-20,”  and  13  as  having  “21  or  more."  Aver¬ 
ages  of  the  Mean  Supervisory  RLGR  Ratings 
were  then  computed  and  plotted  and  the  proce¬ 
dures  were  replicated  with  respect  to  the  Mean 
Crew  Chief  RLGR  Ratings,  the  Mean  Coworker 
RLGR  Ratings,  and  the  Overall  RLGR  Ratings. 
The  results  are  shown  in  Figure  2. 

Figure  2,  as  did  Figure  1.  reflects  a  high  de¬ 
gree  of  congruency  between  the  patterns  of  the 
plotted  means  of  the  four  criterion  measures. 
(Although  the  Crew  Chiefs  tended  to  rate  the 


controllers  of  most  experience  subgroups  some¬ 
what  higher  than  either  the  Siqtervisors  or  the 
Coworkers,  the  only  differences  which  proved 
statistically  significant  were  ltd  ween  the  means 
of  the  Crew  Chief  and  Coworker  ratings  of  those 
ATCSs  having  9-10  or  11-12  years  experience.) 
The  figure  illustrates  that  the  Supervisors,  as 
well  as  the  Crew  Chiefs  and  journeymen,  gen¬ 
erally  rated  the  controllers  having  5-6,  7-8,  or 
11-12  years  of  service  slightly  higher  than  those 
having  less  than  five  years  of  experience  and 
appreciably  higher  than  those  having  13-16, 
17-20,  or  21  or  more  years.  Although  these  find¬ 
ings  did  not  stem  from  a  longitudinal  study  and, 
as  will  he  discussed  later,  are  also  confounded 
to  some  extent  by  age  effects,  they  nevertheless 
suggest  that  significant  decrements  in  perform¬ 
ance  are  apt  to  occur  at  about  the  13th  year  of 
many  of  the  TATC  controllers'  careers. 

An  analysis  of  variance  of  the  Overall  RLGR 
Ratings  yielded  a  significant  F-rutio  and  it  was 
subsequently  ascertained,  by  SehefTe's  technique, 
that  the  mean  performance  level  of  each  of  the 
three  most  experienced  subgroups  differed  sig- 
nificantlv  (/><.05  or  ljetter)  from  the  means 
established  for  ATCSs  who  had  5-6,  7-8,  9-10, 
or  11-12  years  of  service,  whereas  none  of  the 
mean  differences  which  involved  the  least  ex¬ 
perienced  subgroup  (i.e.,  less  than  five  years) 
proved  statistically  significant. 

Significant  F-ratios  were  also  obtained  in 
A NOVA’s  of  the  ratings  rendered  by  control 
personnel  of  each  level.  The  Supervisors  rat  d 
the  ATCSs  who  had  over  20  years  of  service 
significantly  lower  ( p < .05 )  than  all  other  sub¬ 
groups.  Other  significant  mean  differences  with 
respect  to  the  Supervisory  evaluations  pertained 
to  the  subjects  with  17-20  years  experience  versus 
those  having  5-6,  9-10.  or  11-12  years,  and  con¬ 
trollers  with  13-16  years  experience  versus  those 
with  5-6  or  9-10  years.  Moreover,  the  probabil¬ 
ity  of  chance  occurrence  of  differences  such  as 
between  the  means  of  the.  Supervisory  lutings 
of  ATCSs  having  17-20  years  experience  and 
those  having  either  7-8  or  11-12  years  was  found 
to  be  less  than  10  in  100  (i.e.,  /><.10).  The 
Crew  Chiefs  tended  to  rate  the  controllers  of  the 
two  most  ex|K>rienced  subgroups  significantly 
lower  than  those  having  5-6,  7-8,. 9-10,  or  11-12 
years  service.  The  same  was  true  with  respect 
to  the  ratings  rendered  hy  Coworkers;  however, 
the  latter  also  tended  to  rate  the  controllers  of 
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Figitke  2.  Means  of  RIX3R  job  performance  ratings  by  l"AA  ATC  experience  level  for  Terminal  AlX'Ss  evaluated  by  supervisors,  crew  chiefs,  and  journey¬ 
men  coworkers.  A  total  of  121  ATCSs  were  rated  by  two  supervisors  rather  than  one:  224  were  rated  l>y  two  crew  chiefs  and  67  by  three  crew  chiefs; 
.193  were  rated  by  at  least  two  coworkers,  and  288  of  the  503  were  rated  by  five  or  more  colleagues. 


the  18-lfi  year  category  significantly  lower  than 
tliose  having  5-0,  7-8.  !>— 10.  or  11-12  years  ex* 
|>erience. 

Interaction  Effect*  of  .1  c/e  ami  Experience. 
Tnasimich  as  the  vast  majority  o f  the  subjects 
were  relatively  young  and  few  possessed  lengthy 
experience  in  FA  A  ATC  work,  many  tyjies  of 
analyses  (such  as  two  way  A NOVA's,  correla¬ 
tional  analyses,  and  other  procedures)  were  in¬ 
appropriate  for  determination  of  the  interaction 
effects  of  aye  and  experience  upon  performance. 
The  procedures  selected  for  the  purposes  were 
therefore  rather  simple.  First,  the  group  was 
dichotomized  with  respect  to  length  of  experience 
in  order  to  compare  the  performance  rat  iny 
means  of  the  two  suhyrou|>s  by  aye  level.  Sec¬ 
ondly.  correspomliny  procedures  were  employed 
wherein  aye  was  dichotomized  to  permit  a  com¬ 
parative  study  of  the  performance  of  the  two 
subgroups  within  and  across  experience  levels. 
Several  series  of  analyses  involviny  different 
“cuts"  for  dichotomizing  aye  and  experience 
were  accomplished.  However,  results  are  pre¬ 
sented  in  this  report  for  only  tliose  analyses  in 
which  the  cnttiny  points  were  between  -lit  and  11 
on  aye  and  between  12  and  18  with  respect  to 
experience.  Only  95  (  1 per  cent)  of  the  (118 
ATCSs  were  over  40  years  old  and  no  more  than 
50  (s,2  per  cent)  possessed  experience  of  18  years 
or  more.  Other  similar  analyses  in  which  hiyhcr. 
as  well  as  lower,  cnttiny  points  were  employed 
yielded  results  which  were  considered  less  re¬ 
liable  and  meaninyfu)  due  to  the  small  numliers 
of  cases  in  the  upper  or  lower  categories  of  aye 
and  experience.  The  same  was  also  true,  and  in 
yreater  deyree,  reyard iny  the  results  of  analyses 
in  which  three  eateyories  each  were  established 
for  aye  and  experience. 

A.  Performance  of  Dichotomized  A  e/e  G  roup* 
hy  Experience  T.rref.  Fiyure  8  presents  tin 
means  of  the  Overall  lihGIl  Ratings  of  con¬ 
trollers  within  each  of  several  aye  yroupinys  who 
had  FAA  ATC  experience  of  “12  years  or  less" 
and  those  who  had  “18  years  or  more."  The  six 
youngest  of  the  f>0  most  ex|»erienrcd  ATCSs  were 
80-10  years  old.  Their  mean  performance  rat- 
iny  was  slightly  hiyher  than  that  of  the  100 
less-experienced  journeymen  of  the  same  aye 
bracket.  However,  those  of  the  upper  experience 
cateyory  who  were  41—15  tended  to  Ik*  rated  sig¬ 
nificantly  (/><.*•!)  lower  than  those  of  compar¬ 


able  aye  in  the  lower  experience  cateyory. 
Progressively  lower  mean  ratinys  were  received 
by  the  controllers  ayed  40-50  and  51  or  older  of 
each  experience  cateyory  but  the  mean  differ¬ 
ences.  though  not  statistically  significant,  favored 
the  ATCSs  who  had  l>een  in  FAA  ATC  work 
no  longer  than  12  years. 

R  Performance  of  Dichotomized  Experience 
Groups  hy  Aye  L<  n  /.  Fiyure  4  shows  the  means 
of  the  Overall  ItLGli  liatinys  by  experience 
level  for  the  dichotomized  groups  of  ATCSs  ayed 
“40  and  younger"  and  “41  and  older."  Before 
comparing  the  means  of  the  two  aye  groups,  it 
should  be  noted  that  none  of  the  younger  per¬ 
sonnel  possessed  experience  yreater  than  10  years, 
whereas  all  but  two  of  the  05  ATCSs  of  aye  41 
and  older  had  at  least  seven  years.  Sixteen  of 
the  05  had  17-20  years  service  in  the  air  traffic 
management  system  and  18  had  21  years  or  more. 
As  may  be  recalled,  a  correlation  of  .08  (see 
Table  1)  was  obtained  between  aye  and  experi¬ 
ence'  for  the  total  group  of  018. 

Fiyure  4  illustrates  that  the  younger  control¬ 
lers  of  recry  experience  level  tended  to  receive 
hiyher  performance  evaluations  than  those  of 
aye  41  and  older.  With  one  exception,  the  means 
of  the  ATCSs  of  aye  10  and  younger  were  re¬ 
markably  similar  across  all  experience  levels. 
The  exception  pertained  to  the  younger  control¬ 
lers  who  had  less  than  five  years  ATC  service. 
Their  mean  rating  was  somewhat  lower  than 
that  of  the  more  experienced  personnel  of  the 
same  aye  category,  yet  sliyhtly  hiyher  than  the 
average  of  ratinys  received  by  the  two  control¬ 
lers  over  40  years  old  who  also  had  less  than  five 
years  experience.  A  comparison  of  the  rating 
means  of  the  ATCSs  ayed  41  and  older  by  ex¬ 
perience  level  indicated  that  those  of  the  9-10 
year  level  tended  to  receive  the  highest  ratinys. 
that  those  with  11-12  years  were  rated  sultstan- 
tiallv  lower  than  the  latter,  and  that  the  three 
lowest  rating  means  pertained  to  those  who  pos¬ 
sessed  either  18-10,  17-20,  or  21  or  more  years 
experience.  A  matter  of  far  greater  importance 
is  that  all  differences  between  the  rating  means 
of  the  differentially  ayed  subgroups  favored  the 
younger  controllers.  The  largest  mean  difference 
(/><.01)  pertained  to  those  ATCSs  having  18-10 
years  experience,  15  of  whom  were  41  or  older 
and  six  of  whom  represented  the  most  highly 
ex|K‘iienced  of  all  the  younger  controllers.  The 
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Figure  3.  Means  of  Overall  RLGR  Ratings  by  age  level  for  Terminal  ATCSs  of  dichotomized  FA  A  ATC  exi*erience  groups  "12  years  or  less”  and  *T3  years 
or  more.”  Disregarding  experience,  differences  l>etween  the  mean  ratings  of  each  of  the  following  groups  are  significant  (p<.05>  :  ATCSs  of  either  age 
30  and  younger  or  31-35  versus  those  either  41-45,  40-50,  or  51  and  older;  those  of  age  30—10  versus  those  either  40-50  or  51  and  older;  and  those  of  age 
41-45  versus  the  oldest  group.  Of  the  differences  lietween  exi>erieoce  subgroups  within  age  levels,  only  that  for  ATCSs  of  age  41—15  is  significant. 
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older."  In  i«'Hi|Mirlnr  the  mean  ratings  of  the  exjieriem-e  groups,  irrespective  of  age.  differences  are  significant  <p<.Oi»)  for:  ATCSs  having  either  5-0, 
7-8,  9-10,  or  11-12  years  of  exjierience  versus  those  having  either  13-16,  17-20,  or  21  or  more  years.  For  age  subgroups  within  tenure  levels,  signifi¬ 
cant  dilfereiHv*  |iertiiin  to  ATCSs  with  9-10.  11-12.  and  13-10  years  experience. 


next  largest  difference  involved  tliose  having 
11-12  wars  ex|terience;  the  mean  of  the  152  sub¬ 
ject  s  of  t be  lower  age  category  was  significantly 
higher  (/><.<>! )  than  that  of  the  24  older  and 
comparably  experienced  ATCSs.  The  mean  dif¬ 
ference  between  the  younger  and  older  subgroups 
having  J  10  years  experience  was  also  significant 
(/»<.05),  whereas  the  two  remaining  differences 
(which  involved  relatively  small  numlters  of 
older  controllers)  were  not. 

C.  I)  omi  natter  of  Aging  orer  F.rpcrienee  Ef¬ 
fect*.  The  results  presented  in  Figure  4,  supple¬ 
mented  by  those  shown  in  Figure  illustrate 
that  level  of  performance  in  control  work  is  more 
inversely  related  to  chronologic:  I  age  than  length 
of  ATC  experience.  The  most  highly  experi¬ 
enced  of  the  ATCSs  of  age  40  and  younger  were 
among  those  receiving  the  highest  mean  ratings. 
The  findings  conclusively  demonstrate  the  pres¬ 
ence  of  aging  effects,  with  the  effects  Incoming 
progressively  more  pronounced  for  those  control¬ 
lers  of  each  age  bracket  Iteyond  .‘1(5— 10.  Within 
every  subgroup  over  to  years  of  age,  those  sub¬ 
jects  having  ATC  experience  of  b".  years  or  more 
received  lower  mean  ratings  than  those  of  the 
lower  experience  category:  however,  it  should 
also  lie  noted  that  most  of  the  mean  differences 
lietvvccn  the  experience  subgroups  of  each  age 
level  are  relatively  small  compared  to  the  differ¬ 
ences  between  the  rating  means  of  the  differ¬ 
entially  aged  subgrou|>s  of  each  ex|ierience  level. 
These  findings  imply  that  decrements  in  ATCS 
performance  are  much  more  likely  to  occur  as  a 
function  of  aging  and  that,  if  control  work  is  as 
stressful  as  so  commonly  lielieved,  the  buildup 
of  the  presumed  work-related  stress  effects  is  not 
apt  to  Ik*  reflected  in  the  |K*rformance  of  a  typi¬ 
cal  ATCS  until  he  is  at  least  40  years  old. 

Other  analyses,  corresponding  to  those  depicted 
in  Figures  :i  and  4.  were  accomplished  on  the 
Supervisory  RLGR  Ratings,  the  Crew  Chief 
Ratings,  and  the  Coworker  IILGli  Ratings. 
Findings  obtained  in  each  of  the  three  sets  of 
analyses  (Appendices  5,  (5,  7,  8,  ft.  and  10)  were 
essentially  the  same  as  those  discussed  imme¬ 
diately  almve  for  the  enni]>osite  Overall  RLGR 
Ratings.  This  lieing  so.  further  analyses,  wherein 
distinction  would  have  lieen  maintained  with  re¬ 
spect  to  the  |ierformance  measures  rendered  by 
control  |>ersonnel  of  the  various  levels,  were  not 
conducted. 


The  Overnll  R-Radar  Ratings,  Overall  L-Locnl 
Ratings,  Overnll  G-Genernl  Ratings,  and  Overall 
R- Relative  Ratings  were  analyzed  in  the  same 
manner  as  the  Overall  RLGR  Ratings.  The  re¬ 
sults  are  depicted  in  Appendices  11,  12,  HI,  14, 
15,  10,  17,  nnd  18.  Findings  relating  to  three  of 
the  four  different  types  of  measures  were  remark¬ 
ably  similar  to  those  shown  in  Figures  .1  and  4 
for  the  composite  ratings  of  performance.  Tliose 
relating  to  the  Overall  R  Relative  Ratings  also 
conformed  to  the  general  pattern  of  those  of  all 
previous  corresponding  analyses  but  were  much 
more  pronounced,  or  accentuated,  further  illus¬ 
trating  that:  (1)  the  performance  decrements 
were  primarily  associated  with  aging,  and  (2) 
the  interaction  effects  of  age  and  experience  were 
restricted  to  those  controllers  over  40  years  of 
age. 

/V rformanee  F  cat  nations  Weighted  in  Term# 
of  Hew  Import  llating*.  Only  sti|>ervisory  per¬ 
sonnel  completed  the  Item  Importance  Rating 
Form.  This  instrument  embodied  a  live-point 
scale  for  rating  the  “relative  importance"  of  each 
item  of  the  ATCS  Performance  Evaluation 
Form.  Sixty-eight  of  the  78  Supervisors  who 
submitted  evaluations  on  ATCS  |>ersonnel  also 
completed  a  copy  of  the  Item  Importance  Rating 
Form.  Analyses  (not  presented  in  this  report) 
were  undertaken  in  which  each  ATCS's  rating 
on  each  performance  element  was  weighted  in 
terms  of  his  Supervisor’s  res|iective  item-import 
rating.  Correlations  were  then  obtained  between 
the  weighted  and  nomveighted  ratings,  by  item 
and  groups  of  items,  for  the  ATCSs  of  the  sepa¬ 
rate  and  combined  facilities.  The  vast  majority 
of  the  coefficients  were  over  .80:  in  fact,  most 
were  larger  than  .00  and  some  were  greater  than 
.95.  Consequently,  the  contemplated  analyses 
which  were  to  have  focused  upon  the  relation¬ 
ships  of  age  and  experience  to  the  weighted 
measures  of  |H*rformance  wen*  not  undertaken. 

Far  Hi  ft/  Difference* 

Differences  lietween  the  volumes  of  nir  traffic 
handled  by  the  various  facilities  suggested  the 
need  for  a  facility-by-facility  comparison  of  the 
interrelationships  of  chronological  age.  length  of 
experience,  and  performance.  Inasmuch  as  all 
previous  analyses  had  yielded  highly  similar  re¬ 
sults  for  the  different  performance  measures,  it 
wns  decided  that  only  one  criterion  variable,  the 
Overall  RLGR  Rnting,  should  be  included  in 


i 
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the  correlational  analyses.  Although  not  dealt 
with  in  earlier  phases  of  the  study,  aye  at  entry 
into  FA  A  ATF  training  was  also  scheduled  for 
inclusion. 

The  intercorrelations  of  Trainin'*  Entry  Aye. 
Aye  When  Kated.  Years  of  KAA  ATF  Experi- 
ence,  and  performance  (as  represented  by  the 
composite  KLGK  measure)  are  shown  in  Table  :5 
for  the  journeymen  of  the  separate  and  combined 
facilities.  The  facilities  are  listed  m  order  of 
IFR  operations  performed  duriny  1000. 

Corrdati  re  I  hit  a  for  Combineil  Facilities. 
I/tokiny  first  at  the  results  shown  in  the  lower 
section  of  Table  .‘5  for  all  Ob‘5  subjects,  it  should 
1  >e  noted  that  the  correlation  between  Traininy 
Entry  Aye  and  Aye  When  Hated  was  .81.  This 
hiyhly  significant  ( /><  .01 )  relationship  suy- 
yested  that  many  of  the  controllers  who  were 
relatively  old  at  the  time  the  survey  was  con¬ 
ducted  may  have  beyun  their  career  in  the  air 
trnflic  manayement  system  at  a  more  advanced 
aye  than  the  younger  journeymen.  This  was 
verified  by  a  bivariate  fre<|ueney  distribution 
which  indicated  that  :!2  t per  cent)  of  the 
!>">  journeymen  who  were  over  in  years  of  aye 
at  the  time  the  ratiny  data  were  collected  had 
been  .‘>0  or  older  upon  entry  into  EAA  ATF 
traininy,  that  27  ( 2s. f  per  cent)  en  ered  when 
.'51  to  :5.’i  years  old.  and  that  only  :l<i  f Ii7.1>  per 
cent)  beyan  their  career  before  aye  .‘51.  As 
noted  earlier,  several  ('AMI  follow-up  stud¬ 
ies'  :  <  m  is  u  ii  (lf  Academy  entrants  have  shown 
that  |H>rsonnel  older  than  .'50.  and  particularly 
those  over  .'5o,  generally  tend  to  experience  much 
yreater  difficulty  than  their  younyer  colleayues 
in  passiny  the  Academy's  basic  traininy  course 
and  in  successfully  complexity  suhse<|uent  phases 
of  traininy.  Inasmucu  as  almost  72  iter  cent  of 
the  0.1  oldest  journeymen  involved  in  the  present 
study  were  known  to  have  been  over  .'50  years  old 
when  appointed  to  traininy.  there  is  the  jtossi- 
bilitv  that  relatively  few  of  them  were  ever 
atnony  the  top  performers  at  any  staye  of  their 
careers.  While  the  deytve  to  which  this  may 
have  actually  occurred  cannot  Ik*  ascertained 
from  the  data  and  information  collected,  some 
likelihood  of  such  uncontrollable  bias  in  the  se¬ 
lection  of  the  sample  must  lie  noted.  In  other 
words,  significant  proportions  of  the  differences 
lief  ween  the  mean  levels  of  job  |ierformance  of 
the  older  and  younyer  subyroups  may  not  have 


lieen  due  to  aging  effort*  after  entry  into  the 
FA  A  but  rather  to  pre-entry  aging  effect*  (such 
as  deficits  in  learniny  ability,  aptitudes,  motiva¬ 
tional  factors,  and  the  like)  which  might  have 
precluded  the  older  ATFSs  from  performing  on 
a  hiyhly  competitive  basis  with  their  younyer 
counterparts  throughout  all  career  phases. 

The  correlation  between  Entry  Age  and  Age 
When  Kated  was,  as  mentioned.  .81.  Ilad  a 
perfect  positive  correlation  (i.e.,  an  r  of  1.00) 
been  obtained  between  the  two,  then  Years  of 
FAA  ATF  Experience  would  have  been  in¬ 
variable.  or  identical,  for  all  subjects  and  thus 
would  have  precluded  any  relationship  whatso¬ 
ever  between  experience  and  performance  or 
lietween  experience  and  either  aye  variable — 
because  FAA  ATF  Experience  was.  for  all  sub¬ 
jects  except  those,  having  breaks  in  service, 
simply  the  difference  between  their  ayes  at  entry 
and  when  rated. 

However,  the  total  sample  yielded  correlations 
of  .0:5  between  Aye  When  Kated  and  experience 
and  .0:5  between  the  latter  and  Entry  Aye. 
Moreover,  significant  inverse  relationships  weir 
obtained  between  the  criterion  variable  (Overall 
KLGK  Hating)  and  both  aye  variables  and  also 
length  of  experience,  with  the.  lowest  of  the 
three  r's,  a  —.*20,  pertaining  to  experience. 
Traininy  Entry  Aye  correlated  —  .tin  with  per¬ 
formance,  whereas  Aye  When  Kated.  which  had 
correlated  .0:5  with  experience,  yielded  a  validity 
coefficient  of  -.14.  Inasmuch  ns  length  of  ex¬ 
perience  was  generally  (he  difference  1  vet  ween 
Entry  Aye  and  Aye  When  Kated,  logic  would 
dictate  that  the  coefficient  of  —.20  also  reflects 
the  relationship  that  would  have  been  obtained 
between  performance  and  Aye  When  Kated  if 
all  subjects  had  Iteen  of  the  same  Entry  Age. 

Comparison  of  Empirical  I'elationships  by 
Facility.  Returning  to  Table  .'5  for  a  mparison 
of  the  intercorrelations  by  facility,  it  should  be 
noted  that  the  r's  between  the  two  aye  variables 
ranged  from  .04  (for  the  Denver,  or  “DEN," 
subgroup)  to  .07  (for  the  ATFSs  at  the  Norfolk, 
or  "OKF,"  Tower).  As  expected,  most  correla¬ 
tions  Itetween  Experience  and  Entry  Age  were 
rather  small  and  only  one.  a  —..'58  (jtertaining 
to  the  Kansas  Fitv  facility,  designated  as  MKC") 
proved  statistically  significant  (/><.0f*).  In  con¬ 
trast,  the  coefficients  reflecting  the  relationship 
of  Experience  to  Age  When  Kated  ranged  from 
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.47  to  .82,  all  of  which  wore  significant  at  the  .01 
level  of  probability. 

Kntry  Age  was  inversely  related  to  the  job 
ratings  of  personnel  at  every  facility.  These 
correlations  ranged  from  —.12.  for  Washington 
National  (“IX'A")  Airport,  to  —  ..ID,  for  the 
Boston  (“BOS'")  facility,  fixe  of  the  17  r*s  were 
signifi  ant  at  the  ,i>1  level  and  four  at  the  .Of* 
level.  The  IK ’A  Tower  was  also  nnnsnal  in  that 
it  was  the  only  facility  for  which  the  ATCS 
ratings  failed  to  1m>  inversely  related  to  both 
Kxperienee  and  Age  When  Bated.  The  correla¬ 
tion  between  the  latter  and  the  criterion  variable 
for  the  remaining  It!  facilities  ranged  from  —..‘17 
to  .(If,,  nine  of  which  were  significant  the 
.(•1  level  and  six  at  the  .0.**  level.  Aside  from 
IM'A.  there  was  only  one  facility  (Boston)  at 
which  Age  When  Bated  failed  to  be  more  in- 
verselv  related  to  performance  than  Kntry  Age. 
Ihe  lowest  of  the  negative  correlations  between 
Kxperienee  and  the  criterion  variable  was  —.14 
(for  Boston)  and  the  highest  was  ..">2  (for  the 
"(’.Mil,"  or  Columbus.  Ohio,  facility).  Five  of 
the  latter  were  significant  at  the  .('I  level  and 
six  at  the  .(to  level.  For  most  fa  clitics,  however, 
it  was  found  that  Kxperienee  was  not  as  highly 
related  to  performance  as  was  Age  When  Bated: 
moreover,  at  nine  facilities.  Kxperienee  also 
proved  less  effective  than  Kntry  Age  as  a  pre 
dictor  of  performance. 

Since  several  of  the  largest  (negative)  cor¬ 
relations  between  performance  and  the  two  age 
variables  and  also  between  the  criterion  variable 
and  K\]>eriencc  pertained  to  facilities  which 
were  among  those  which  ranked  rather  low  with 
respect  to  IFB  trallic  volume,  each  of  the  three 
sets  of  correlation  coellieients  were  rank  ordered 
and  the  ranks  were  then  correlated  against  the 
IFB-traflic  volume  ranks  of  the  respective  fa¬ 
cilities.  Although  not  shown  in  any  table,  the 
resulting  “rho"  (efficients"  were  —.27  for  Kntry 
Age,  —.47  for  Age  When  Bated,  and  —.1'.*  for 
Kxperienee.  Only  the  correlation  of  —  .lit  was 
statistically  significant  < /*<.<>.**).  Nevertheless, 
the  latter  two  coefficients  indicated  that  the  in¬ 
verse  relationships  lnUween  performance  .and 
both  Age  When  Baled  and  Kxperienee  were  in¬ 
deed  generally  more  pronounced  at  the  facilities 
having  relatively  low  IFB  trallic  loads. 

Com  jut  risen  t  of  Hexiiltx  for  High-.  I  ulrrmeefi- 
ittr-,  and  Lou'-llunkcd  /Fit  FwiUtlcx.  Table  4 


and  Figures  f>  and  (i  present  the  results  of  anal¬ 
yses  in  which  the  total  sample  was  divided  into 
three  subsamples.  The  subgroups  were  estab¬ 
lished  by  categorizing  the  facilities  in  terms  of 
IFB  operations  performed  during  the  fiscal  year 
(FY)  If  Kit).  The  first  subsample,  designated  as 
“High  IFB,"  consisted  of  198  subjects  who 
worked  at  the  four  facilities  which  had  over 
.'100,000  IFB  operations  each.  The  “Intermediate 
IFB  Suhsample"  consisted  of  200  who  were  sta¬ 
tioned  at  any  of  the  six  facilities  having  over 
200.000  but  less  than  .‘100,000  such  operations,  and 
the  remaining  209,  referred  to  as  the  “Low  IFB 
Subsample,"  represented  all  journeymen  of  the 
seven  facilities  which  handled  lesser  amounts  of 
IFB  trallic.  (It  should  be  *mphasized  that  the 
three  categories  were  established  for  research 
purposes  only:  the  official  classification  of  each 
of  the  17  facilities  was  "Level-Ill."  the  highest 
of  three  levels  into  which  any  TATC  facility 
was  classified  at  t lie  time  the  study  was  con¬ 
ducted.) 

Table  4  shows  the  intercorrelations  of  the  two 
age  variables.  FA  A  ATC  Kxperienee,  and  the 
criterion  variable  for  the  three  subsamples.  Cor¬ 
relations  between  the  two  age  variables  ranged 
from  .7.‘>  to  .8b,  with  the  lowest  being  obtained 
for  the  High  IFB  Subsample  and  the  highest 
relating  to  the  subjects  of  the  seven  lowest- 
ranked  facilities.  As  expected,  Kxperienee  was 
not  appreciably  related  to  Kntry  Age  for  any 
subsample,  whereas  its  correlation  with  Age 
When  Bated  was  ..‘>9  for  the  Low  IFB  Subsample 
and  .(57  for  the  other  two.  There  was  no  sub¬ 
sample  for  which  performance  failed  to  correlate 
more  highly  with  Age  When  Bated  than  with 
Kntry  Age  or  Kxperienee.  A  fact  of  even 
greater  importance  was  that  the  highest  of  the 
eat  id  i  ties  for  each  of  the  three  variables  per¬ 
tained  to  the  l.om  III!  Siih/e'fs  and  that  the 
lowest  pertained  to  those  of  the  four  highest  - 
eaulcd  f, unities.  The  validity  coefficients  of 
Kntry  Age  for  the  High.  Intermediate,  and  Low 
Subsamples,  respectively,  were  —.20,  —..‘19.  and 
—  .4(1;  corresponding  correlations  for  Age  When 
Bated  were  -.27,  —.48,  and  —.bo.  and  those  in¬ 
volving  Kxjierience  were  —.19,  —..‘51,  and  —..‘14. 
The  Intermediate  and  the  I*»w  IFB  Subsample 
differed  significantly  (/»<. 0b)  from  the  High 
IFB  Subsample  with  res|ieot  to  the  correlations 
Ivetvveen  jierformance  and  each  age  variable. 
Other  differences  were  not  statistically  signifi- 
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Table  4. 


Intercorrelations  of  performance,  age,  and  experience  for  three  ATCS 
auba— plea;  those  of  TATC  facilities  having  annual  IFR  operations 

of  over  300,000  each,  those  with  200,000  to  300,000,  and  those  with 
leas  than  200,000  each. 


Variables  & 

Intercorrelations 

1 

2 

3 

4 

Trag. 

Age 

Yrs.  of 

Overall 

Var. 

Entry 

When 

FAA  ATC 

RLGR 

Groups  of  TATC  Facilities  &  N  ATCSs 

# 

Mean 

S.D. 

Age 

Rated 

Experl . 

Rating 

Four  facilities  having  over  300,000 

1 

25.5 

3.6 

.75 

-.09 

-.20 

Instrument  Operations  each  during 

2 

35.8 

4.9 

.67 

-.27 

1968.  (ATL,  MIA,  DCA  &  DTW) 

3 

10.3 

3.2 

-.19 

Grouped  data  for  198  ATCSs, 

4 

5.2 

0.6 

Six  facilities  having  200,000  to 

1 

25.7 

3.9 

.80 

.09 

-.39 

300,000  Instrument  Operations  each 

2 

36.3 

5.2 

.67 

-.48 

during  1968.  (SAT,  BOS,  PHL,  STL, 

3 

10.6 

3.2 

-.31 

DEN  &  CLE)  Data  for  206  ATCSs. 

4 

5.1 

0.7 

Seven  facilities  having  less  than 

1 

27.1 

5.0 

.85 

.08 

-.46 

200,000  but  over  100,000  Instru- 

2 

37.4 

6.2 

.59 

-.55 

ment  Operations  each  during  1968. 

3 

10.3 

3.2 

-.34 

(MSP,  MCC,  TP  A,  CMH,  ORF,  MEM  & 

4 

5.2 

0.7 

IND)  Grouped  data  for  209  ATCSs. 

Total:  17  facilities  having  111.731 

1 

26.1 

4.3 

.81 

.03 

-.35 

to  374,354  Instrument  Operations 

2 

36.5 

5.5 

.63 

-.44 

each  during  1968.  N  ATCSs  B  613 

3 

10.4 

3.2 

-.29 

4 

5.1 

0.7 

*  All  correlation  coefficients  are  statistically  significant  at  the  .01  level  except 
those  of  training  entry  age  versus  experience. 


cant.  Nonetheless,  the  finding's  appeared  to  con¬ 
tradict  the  rather  widespread  lielief  that  the 
older  and  most  e.\|>erieneed  ATCSs  at  the  more 
complex  facilities  tended  to  |>erform  less  well 
than  their  counterparts  at  relatively  low-ranked 
installation-.  However,  the  results  of  the  cor¬ 
relational  analysis  were  deemed  insuflicient  to 
fully  resolve  such  an  issue. 

Additional  analyses  arc  presented  in  Figures  ft 
and  (».  The  data  for  each  of  the  three  sulwamples 
were  analyzed  in  much  the  same  manner  as 
previously  shown  in  Figures  .‘1  and  4  for  the 
total  group  of  0111  subjects.  First,  the  KLGK 
means  were  computed  and  plotted  by  age  level 
for  the  subjects  within  each  subsample  who  had 
“12  or  less"  or  **1.‘»  or  more"  years  of  FAA  ATC 
experience  (Figure  ft).  .Secondly,  the  rating 


means  were  obtained  for  the  ATCSs  of  differ¬ 
ential  exprience  levels  represented  within  the 
dichotomized  age  groupings  of  “40  or  younger” 
and  “41  or  older.” 

lie  fore  considering  other  results  stemming 
from  these  analyses,  it  should  be  noted  that  the 
.subsamples.  although  roughly  the  same  size,  con¬ 
tained  disprojjortionate  numbers  of  the  older 
and/or  more  exprienced  subjects.  Only  95  of 
the  Cl- 3  ATCSs,  it  may  lie  recalled,  were  over 
40  years  of  age.  The  tabular  section  of  Figure  6 
shows  the  distribution  of  the  95  among  the  three 
subsamples.  Of  the  95,  only  19  (20  per  cent) 
we.e  in  the  High  IFR  Subsample,  29  (30.5  per 
cent)  were  on  the  ATCS  staffs  of  installations 
we  categorized  as  “Intermediate,”  and  *7,  repre¬ 
senting  49.5  pr  cent  of  the  subgroup,  worked  at 
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Flora*:  5.  Means  of  Overall  ItlXJH  Ratings  liy  age  levels  for  dichotomized  experience  groups  of  Terminal  ATOSs  working  in  I.evel-111  facilities  having 

relatively  high,  intermediate,  or  low  volumes  of  IFR  truffle. 


facilities  which  had  less  than  200,000  IFR  oper¬ 
ations  during  FY-1969.  A  conventional  t  test" 
indicated  that  the  Low  IFR  Subsample  included 
a  significantly  (/><.01)  greater  proportion  of  the 
95  older  subjects  than  either  of  the  other  two 
suhsainples.  Also,  the  results  of  a  Chi-square 
test"  indicated  that  the  proportions  of  the  older 
and  younger  subjects  in  the  three  subsamplcs 
differed  significantly  (;><.01)  from  those  ex¬ 
pected  on  the  basis  of  a  random  distribution. 

Although  only  50  of  the  010  subjects  fKissessed 
FAA  ATC  experience  of  10  years  or  more,  22  of 
them  (44  per  cent)  were  represented  in  the  Low 
IFR  Subsample.  15  (00  per  cent)  were  stationed 
at  “Intermediate"  facilities,  and  only  10  (20  per 
cent)  controlled  traffic  at  any  of  the  four  top- 
ranked  IFR  installations.  However,  no  statis¬ 
tically  significant  differences  were  found  with 
regard  to  the  distribution  of  the  differentially 
experienced  subjects  among  the  three  subsamples. 

Quest  for  Explanations  Why  Feu'  Older 
ATCSs  Worked  Within  Highest- Hanked  Faei/i- 
ties.  The  authors  consulted  a  number  of  ATC- 
oriented  |>ersonnel  whom  they  felt  might  l»e  able 
to  offer  plausible  explanations  as  to  why  the 
older  and/or  more  exi>erienced  subjects  were  not 
proportionately  distributed  among  the  High. 
Intermediate,  and  Low  Subsamples.  The  most 
cogent  explanations  were  based  on  the  common 
assumption  that  the  complexity  or  difficulty  of 
ATC  work  varied  from  facility  to  facility  in 
accordance  with  the  types  and  amounts  of  air 
traffic  which  they  handled.  A  frequently  ad¬ 
vanced  theory  held  that  the  resiliency  of  ATCSs 
to  work-related  stress  effects  generally  declined 
with  aging,  which  was  a  concomitant  of  exjteri- 
ence  and  that,  as  a  consequence,  the  screening 
effects  (i.e.,  attrition  rates)  had  probably  been 
greatest  (particularly  with  regard  to  the  oldest 
ATCSs)  at  the  busiest  IFR  facilities  and  pro¬ 
gressively  lower  at  the  intermediate-ranked  and 
lowest  Level- II I  facilities.  Several  such  pro¬ 
ponents,  and  others  with  different  viewpoints, 
speculated  that  many  of  the  older  and  more  ex- 
|»erienced  ATCSs  within  the  lower-ranked  fa¬ 
cilities  in  1909  may  have  represented  transfers, 
volitional  or  management-induced,  from  higher- 
ranked  Level-Ill  Terminal  facilities  or  from 
other  types  of  facilities  wherein  they  experienced 
difficulty  in  performing  nt  a  fully  satisfactory 
level.  It  was  also  opined  that  many  of  the  cur¬ 


rently  older  and/or  more  ex|>erienced  ATCSs 
may  always  have  been  relatively  mediocre  per¬ 
formers,  or  otherwise  they  probably  would  have 
lieen  promoted  to  |>ositions  of  supervisory  status 
(by  1969). 

A.  Training-Entry  Age.  The  frequency  with 
which  the  conferees  alluded  to  training-entry 
age  and  its  presumed  implications  prompted  a 
comparative  analysis  of  the  subsamples  with  re¬ 
gard  to  the  entry  ages  of  those  subjects  aged  41 
and  older  at  the  time  the  rating  data  were  col¬ 
lected.  In  examining  the  frequency  distributions 
(which  are  not  shown  in  this  report),  the  entry 
age  of  60  was  recognized  as  the  best  point  on  the 
distributions  for  purposes  of  discrimination. 
Only  20.3  per  cent  (N=5)  of  the  19  oldest  sub¬ 
jects  of  the  High  IFR  Subsample  and  just  24.1 
|>er  cent  (X  = 7)  of  the  29  ATCSs  of  age  41  and 
older  at  the  six  intermediate-ranked  facilities 
were  over  35  years  of  age  when  they  began  their 
FAA  ATC  careers.  In  contrast,  slightly  over 
40  |>er  cent  (X  =  19)  of  the  47  oldest  subjects  of 
the  Low  IFR  Subsample  had  entry  ages  of  36 
and  higher.  None  of  the  differences,  however, 
were  statistically  significant.  Moreover,  had  the 
proportion  for  the  low  Subsample  been  of  even 
greater  magnitude,  it  would  not  necessarily  have 
lent  supi>ort  to  the  claim  that  subjects  who  en¬ 
tered  the  ATC  system  relatively  late  in  life 
tended  to  ex|>erience  less  difficulty  in  surviving 
the  screening  hurdles  at  the  low-ranked  facilities 
than  at  intermediate  or  high-ranked  IFR  instal¬ 
lations.  (No  data  or  information  were  available 
with  which  to  resolve  the  issue.) 

B.  Facility  Transfers.  Some  insight  regard¬ 
ing  the  matter  of  transfers  was  obtained  by 
examining  the  controllers*  responses  to  certain 
items  of  the  Personal  Data  and  Background 
Form.  The  vast  majority  of  the  older  and  more 
experienced  ATCSs  within  facilities  of  each  of 
the  three  categories  was  found  to  have  been  in¬ 
volved  in  at  least  one  transfer  and  more  than 
half  of  them  indicated  that  they  hnd  previously 
worked  at  two  or  more  ATC  installations.  How¬ 
ever,  nil  differences  l*ctween  the  three  subgroups 
with  res|>ect  to  percentages  involved  in  one,  two, 
or  three  or  more  transfers  were  not  statistically 
significant.  It  was  also  determined  that  the 
transfers  of  some  subjects  within  each  subsample 
hnd  occurred  five  to  twenty  years  earlier  than 
those  of  others  and  that  the  facilities  from  which 


they  transferred  included  Air  Route  Traffic 
Control  Centers  and  VFR  Towers,  ns  well  ns 
TATC  IFR  facilities  of  different  levels.  These 
findings  and  the  difficulties  which  would  have 
arisen  in  comparing  all  the  facilities  in  terms  of 
amounts  and  tyjies  of  traffic  handled  during 
various  years  led  to  cancellation  of  plans  for 
analyses  (tearing  upon  the  hypothesis  that  ‘‘most 
transfers  of  the  older  and  more  e.\|>erienced 
controllers  were  from  jobs  of  'greater  complexity' 
to  those  of  'lesser  complexity'.'’' 

C.  Mean  Ratings  by  Age  Lerel  for  the  Three 
Subsamples.  A  point  which  warrants  re-empha¬ 
sis  is  that  the  vast  majority  of  the  ATC-oriented 
consultants  postulated  that  the  difficulty  of  ATC 
work  varied  from  facility  to  facility  in  accord¬ 
ance  with  IFR  operations.  However,  the  anal¬ 
yses  depicted  in  Figures  f>  and  0  yielded  no 
significant  differences  l>etween  the  mean  RLGR 
performance  ratings  of  the  three  subsamples. 
The  means  were:  5.2  for  the  200  ATCSs  (of  all 
age.  and  exj>erience  groupings)  of  the  seven 
lowest-ranked  facilities,  5.1  for  the  206  repre¬ 
senting  the  combined  studs  of  those  we  categor¬ 
ized  as  intermediate,  and  5.2  for  the  108  who 
handled  the  heaviest  annual  IFR  traffic  loads. 
Analyses  in  which  the  age  and  experience  vari¬ 
ables  were  dichotomized  also  yielded  findings 
which  were  highly  consistent  across  the  three 
subsamples.  In  each  subsample,  the  mean  RLGR 
jierformance  rating  of  those  subjects  having  10 
or  more  years  of  FAA  ATC  experience  was 
found  to  be  significantly  lower  (/><.01)  than 
that  of  the  lesser  experienced  subjects.  Also, 
there  was  no  subsample  for  which  the  mean  rat¬ 
ing  of  subjects  aged  “II  and  older"  failed  to  be 
significantly  lower  than  that  established  for  the 
subjects  “40  and  younger.” 

However,  the  detailed  analyses  in  which  the 
rating  means  were  obtained  for  subjects  within 
each  of  several  age  brackets  and  ex|>orience  levels 
indicated  that  the  relationships  of  both  age  and 
experience  to  performance  were  rather  markedly 
different  for  the  High  versus  the  Intermediate 
and  Low  Subsamples.  This  is  illustrated  by  the 
fact  that  the  most  unique  of  the  three  graphs 
shown  in  Figure  5  and  the  most  unique  of  those 
presented  in  Figure  (1  |>erfained  to  the  108 
ATCSs  of  the  four  highest -ranked  of  the  17 
IFR  facilities  surveyed. 


Some  185  of  the  198  subjects  of  the  High  IFR 
Subsample  possessed  no  more  than  12  years  FAA 
ATC  exjterience.  Ten  of  the  185  were  less  than 
61  years  old.  As  shown  in  Figure  5,  these  ten 
received  a  mean  i>erformnnce  rating  of  5.5,  which 
was  only  slightly  higher  than  the  rating  means 
(of  5.2,  5.1,  5.2,  5.0,  and  5.0)  of  their  comparably 
exj>orieneed  colleagues  of  the  age  brackets  31—35, 
66-40,  41-45,  46-50,  and  51  and  older.  Moreover, 
the  five  youngest  (i.e..  four  of  age  66-40  and  one 
of  age  41)  of  the  16  subjects  in  the  High  IFR 
Snbsample  who  had  16  years  experience  or  more 
also  received  commendable  high  ratings,  whereas 
the  only  means  which  were  relatively  low  per¬ 
tained  to  three  of  the  most  experienced  subjects 
of  the  age  bracket  46-50  and  five  who  were  51 
or  older. 

Cnlike  those  depicted  for  the  High  IFR  Sub¬ 
sample.  the  plotted  means  (shown  in  Figure  5) 
for  the  Intermediate  and  Low  IFR  Subsamples 
reflected  successively  lower  performance  levels 
for  the  subjects  of  every  age  bracket  beyond 
61-65.  irres|>cetive  of  experience;  and  the  great¬ 
est  of  the  differences  between  subjects  of  adja¬ 
cent  age  brackets  involved  those  41—45  and  those 
46-50.  The  Intermediate  Subsample  included 
15  subjects  with  16  years  or  more  FAA  ATC 
experience:  the  six  youngest  of  the  15,  in  the 
41-45  age  bracket,  received  a  mean  rating  of 
4.4  which  was  appreciably  below  that  of  their 
lesser  experienced  colleagues  of  the  same  age 
bracket  but  slightly  higher  than  that  of  their 
four  comparably  experienced  coworkers  of  age 
46-50  and  considerably  letter  than  the  mean 
rating  of  the  live  oldest  of  the  15  most  experi¬ 
enced  subjects.  For  the  Low  IFR  Subsample, 
the  plotted  mean  ratings  of  the  22  ATCSs  who 
had  16  years  experience  or  more  tended  to  paral 
lei  those  of  the  187  less  ex|x*rieneed  controllers: 
most  differences  lad  ween  the  means  of  the  differ¬ 
entially  experienced  subgroups  of  the  various  age 
brackets  were  rather  small  and,  more  impor¬ 
tantly,  there  was  no  age  interval  in  winch  the 
subjects  of  the  upper  experience  category  re¬ 
ceived  a  higher  mean  rating  than  their  coworkers 
of  the  lower  e.\|x»rienee  category. 

Although  not  shown,  the  correlations  between 
age  and  performance  were  obtained  for  the  ex- 
|K»rience  subgroups  of  the  separate  and  combined 
snbsamples.  Correlations  between  the  two  vari¬ 
ables  for  subjects  of  the  lower  experience  cate¬ 
gory  were  —.16,  —.65,  and  —.66  for  the  High, 


Intermediate,  and  Low  Subsamples,  respectively, 
and  -.*28  for  the  combined  subsamples.  Corre¬ 
sponding  correlations  for  the  ATCSs  having  13 
years  experience  or  more  were  —.08.  —.51,  and 
—  .61,  with  the  combined  subsamples  yielding  a 
correlation  of  —.58. 

Figure  6  presents  a  comparative  analysis  of 
the  three  subsamples  with  resjieet  to  the  jier- 
formance  means  of  the  subjects  aged  “40  or 
younger”  and  “41  or  older"  within  each  of  six 
length-of-experience  subgroupings  (i.e.,  “8  years 
or  less,”  "0-10,”  “11-1*2,”  “13-16."  “17-20,”  and 
"21  years  or  more”).  Looking  first  at  the  plotted 
means  of  the  younger  subjects  only,  it  should  l>e 
noted  that  all  differences  lietween  the  experience 
subgroups,  within  and  lietween  the  three  sub¬ 
samples,  are  relatively  minor  and.  though  there 
is  little  similarity  lietween  the.  patterns  of  the 
plotted  means,  the  results  for  each  of  the  sub¬ 
samples  indicate  no  more  than  a  negligible  rela¬ 
tionship  between  their  ratings  and  exjierience. 

The  rating  means  shown  in  Figure  6  for  the 
ATCSs  of  age  41  and  older  of  the  high-,  inter¬ 
mediate-,  and  low-ranked  installations  reflect  a 
high  degree  of  variability,  with  most  of  the  lower 
means  jiertaining  to  those  having  the  greater 
amounts  of  experience.  The  means  for  all  but 
eight  of  the  108  ATCSs  who  worked  at  the  four 
busiest  IFR  facilities  were,  as  mentioned  earlier, 
commendauly  high:  the  mean  rating  for  seven 
of  the  eight,  all  of  whom  were  over  40  years  old, 
was  4.2,  which  was  significantly  lower  (prob¬ 
abilities  ranged  from  .01  to  .05)  than  the  mean 
ratings  of  both  the  younger  and  older  ATCSs 
of  most  other  experience  levels.  In  comparing 
the  means  by  experience  level  for  the  20  older 
subjects  of  the  Intermediate  Subsample,  two  of 
the  three  lowest  means  were  found  to  pertain  to 
subgroups  having  over  16  years  experience.  Of 
the  47  older  subjects  in  the  Low  I F Ii  Subsample, 
six  with  ex|<erience  of  eight  years  or  less  re¬ 
ceived  evaluations  averaging  4.0  and  nine  with 
ATC  service  of  0-10  years  received  a  mean  rat¬ 
ing  of  5.1,  whereas  those  having  progressively 
greater  amounts  of  experience  were  generally 
rated  much  lower.  More  importantly,  then1  tea w 
no  xnhsamy/e  in  which  the  xnhjeetx  of  age  .)/  ami 
older  of  any  e, eye  rie  nee  /err/  reeeired  a  mean 
ratine/  greater  than  that  of  the  younger  (com¬ 
parably  experienced)  xabjertx.  The  older  sub¬ 
jects  within  some  of  the  experience  subgroups 
of  the  High  IFR  Subsample  received  mean  rat¬ 


ings  which  were  only  slightly  lower  than  those 
of  their  younger  coworkers.  Most  remaining 
differences,  however,  were  of  appreciable  magni¬ 
tude  and  some  were  statistically  significant  al¬ 
though  at  least  one  of  the  two  means  in  each 
instance  was  based  on  a  very  small  number  of 
cases. 

Correlations  (not  shown)  between  the  un- 
grou|»ed  ex|>erience  data  and  jierformance  rat¬ 
ings  of  the  subjects  aged  41  and  older  were 
-.62,  -.15,  and  -.40  for  the  High,  Intermediate, 
and  Low  Subsamples,  resect ively,  nnd  —.34  for 
those  of  the  combined  subsamples.  Correspond¬ 
ing  coefficients  for  the  younger  subjects  were 
.07,  -.07,  and  -.04  for  the  High,  Intermediate, 
and  Low  Subsamples,  and  .00  (zero)  for  those 
of  the  combined  subsamples.  The  experience 
and  jierformance  variables  were  not  expected  to 
!>e  highly  related  for  the  younger  subjects  lie- 
cause  few  of  them  were  of  sufficient  age  to  have 
permitted  the  attainment  of  lengthy  experience. 
Kven  with  such  restrietion-of-range  effects,  how¬ 
ever,  correlations  much  greater  than  those  ac¬ 
tually  obtained  would  have  been  theoretically 
possible. 

Findings  for  Combined  Intermediate  and  Low 
Snhxam/dex  Only.  In  the  last  series  of  analyses 
undertaken  in  the  study,  intercorrelations  were 
obtained  lietween  age,  experience,  and  perform¬ 
ance  for  the  combined  Intermediate  and  Low 
Subsamples  only.  The  correlation  lietween  age 
and  performance  was  —.34  for  the  378  subjects 
who  imd  12  years  experience  or  less.  —.54  for  the 
37  with  13  years  or  more,  and  —.50  for  the 
merged  exjierience  subgroups.  The  r's  for  ex- 
jierience.  versus  performance  were  —.03,  —.32, 
and  —.33,,  respectively,  for  the  33!)  subjects  of 
age  40  and  younger,  the  7(5  of  age  41  and  older, 
and  the  415  of  all  ages.  A  coefficient  of  .0*2  re¬ 
flected  the  relationship  of  ex|*rience  to  age  for 
the  total  group  (of  all  subjects  of  the  Inter¬ 
mediate  and  Low  Subsamples). 

A  regression  analysis,  in  which  the  variance 
common  to  both  the  age  and  exjierience  variables 
was  determined,  revealed  that  Kxjierience  (for 
which  a  validity  coefficient  of  —.33  had  lieen 
obtained  for  the  combined  Intermediate  and  Low 
Snbsamples)  would  have  correlated  -.03  with 
jierformunce  had  the  415  subjects  lieen  of  identi¬ 
cal  age.  However,  after  extraction  of  the  vari¬ 
ance  associated  with  Kx|ierience,  the  age  variable 
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(which  had  correlated  —  .50  with  jierformnnce) 
was  found  to  have  a  residual  validity  of  —.35). 
In  other  words,  the  correlation  between  Age  and 
performance  would  have  been  —.39  had  there 
lieen  no  variability  in  the  experience  of  the  415 
subjects  of  the  two  subsainples. 

Although  relatively  few  of  the  older  ATCSs 
controlled  traffic  at  the  four  busiest  I  Fit  facili¬ 
ties,  the  results  depicted  in  Figures  5  and  <1. 
supplemented  by  those  obtained  in  the  correla¬ 
tional  analyses,  suggest  that  the  proficiency  of 
ATt'S  personnel  at  TATC  IFK  facilities  is  gen¬ 
erally  more  apt  to  decline  as  a  result  of  unknown 
factors  associated  with  aging  than  as  a  conse¬ 
quence  of  presumed  effects  stemming  from 
lengthy  experience. 

IV.  Summary  and  Conclusions. 

Several  findings  emerging  from  this  study  of 
til 3  journeyman-level  ATCSs  of  17  Level-Ill 
I'ATC  facilities  were  remarkably  like  those  ob¬ 
tained  in  a  previous  and  highly  similar  study1 
of  over  .Vid  journeymen  controllers  of  four  Air 
Route  Traffic  Control  Centers.  Roth  investiga¬ 
tions  revealed  that  the  majority  of  the  controllers 
were  under  36  years  of  age  and  or  possessed 
FA  A  Al'C  ex|>erience  of  less  than  11  years  at 
the  time  their  experimental  ratings  of  job  per¬ 
formance  were  collected.  Notwithstanding  such 
restriction  of-range  effects,  however,  both  studies 
provided  convincing  evidence  of  inverse  relation¬ 
ships  between  the  chronological  ages  and  job 
performance  evaluations  of  ATCS  jiersonnel. 
Although  an  inverse  relationship  was  also  ob¬ 
tained  in  each  study  between  performance  ami 
length  of  ATCS  experience,  the  predictive  po¬ 
tential  of  the  latter  was  not  nearly  as  great  as 
that  of  age,  and  its  influence  was  virtually  nil 
after  extraction  of  the  variance  associated  with 
age. 

In  the.  AHTCC  study,  as  in  the  present  in¬ 
vestigation.  an  examination  of  the  rating  means 
by  age  grouping  indicated  that  the  highest  of 
the  averages  pertained  to  the  ATCSs  of  age  30 
and  younger  whereas  the  means  for  controllers 
of  age  31-35  and  of  each  succeeding  live-year  age 
bracket  were  progressively  lower,  with  the  great¬ 
est  decrements  jiertaiumg  to  those  of  the  age 
subgroups  3(i— 10,  41—15.  and  Hi  and  older.  A 
comparative,  analysis  of  the  rating  means  by 
experience  level  for  the  AKTCC  sjiecialists  re¬ 


vealed  negligible  differences  only  between  all 
subgroups  having  six  to  ten  years  experience, 
whereas  the  average  rating  for  the  most  experi¬ 
enced  subgroup,  comprised  of  only  18  subjects 
having  11  years  service  or  more,  was  lower,  yet 
not  appreciably  lower,  than  that  of  each  of  the 
lesser  experienced  subgroups.  Inasmuch  as  the 
experience  of  the  TATC  subjects  covered  a 
greater  range  than  that  represet  fed  by  the 
AKTCC  sample,  the  results  stemming  from  the 
corresponding  analysis  of  the  TATC  data  should 
lie  considered  more  meaningful  and  reliable  than 
the  former.  The  results  reflected  a  high  degree 
of  comparability  lie  tween  the  performance  levels 
of  the  TATC  subgroups  having  5-6,  7-8,  or  9-10 
years  experience  and  also  lietween  each  of  the 
hitter  and  the  subgroup  with  11-12  years  service; 
however,  the  respective  means  of  those  having 
13-16,  17-20,  ami  21  or  more  years  experience 
were  contrastingly  lower  and  each  differed  sig¬ 
nificantly  (at  either  the  .05  or  .01  level)  from 
those  obtained  for  lesser  experienced  subgroups. 

Only  12.5  per  cent  (X  =  GG)  of  the  52G  ARTCC 
specialists  were  over  40  years  old  at  the  time 
their  rating  data  were  collected  in  19G5,  less  than 
4  per  cent  (X=21)  of  the  52G  had  more  than 

10  years  exjierience,  and  15  of  the  21  were  among 
the  66  who  were  41  years  of  age  or  older.  Ninety- 
five  of  the  G13  TATC  subjects,  or  15.5  jier  cent, 
were  41  or  older  when  rated  in  late  19G8  or  early 
1969;  almost  37  |>er  cent  (X  =  22G)  had  at  least 

11  years  FA  A  ATC  exjierience.  50  of  the  613,  or 
S.2  jier  cent,  had  13  years  or  more,  and  44  of  the 
latter  50  were  also  among  the  95  who  were  over 
40  years  old.  Assuming  that  the  samples  were 
at  least  somewhat  rejiresentative  of  the  FAA's 
ATCS  jiojiulation,  these  data  suggest  that,  even 
at  this  time  (1973),  only  a  small  minority  of  the 
controllers  within  the  entire  Air  Traffic  Manage¬ 
ment  System  are  over  40  years  of  age  and/or 
possess  experience  of  more  than  12  years.  This 
does  not,  however,  relegate  to  unimjiortance  the 
findings  relating  to  such  older  and  more  exjieri¬ 
enced  jiersonnel. 

The  Pearson  product-moment  correlations  ob¬ 
tained  in  the  jiresent  study  lietween  jierformanee 
and  both  age  and  exjierience  for  the  total  samjile 
of  613  TATC  subjects  should  lie  regarded,  like 
those.  rejMirted  in  the  ARTCC  study,  as  being 
grossly  attenuated.  In  other  words,  they  prob¬ 
ably  rejirescnt  gross  underestimates  of  the  in- 


verse  relationships  that  would  have  l>een  obtained 
had  the  frequency  distributions  of  age  and  ex¬ 
igence  not  been  so  |Nisitively  skewed. 

One  of  the  prime  objectives  of  the  TATC  and 
ARTCC  studies  was  an  assessment  of  the  inter¬ 
action  effects  of  ape  and  exjierience  u|x»n  |>er- 
formance.  Unfortunately,  abnormalities  in  the 
frequency  distributions  of  !>oth  ape  and  ex]>eri- 
ence  precluded  application  of  many  of  the  more 
sophisticated  and  normally  appropriate  statisti¬ 
cal  techniques,  such  as  two-way  analyses  of  vari¬ 
ance  and  other  treatments.  Althouph  relatively 
simple  procedures  were  necessarily  selected  for 
the  purpose,  the  results  obtained  in  each  study 
clearly  illustrated  that  the  interaction  effects  of 
ape  and  experience  were  restricted  to  those  sub¬ 
jects  of  ape  41  and  older. 

In  both  the  TATC  and  the  ARTCC  studies, 
an  analysis  of  the  |>erfnrmance  ratinp  means  of 
the  subjects  aped  “40  and  younger"  versus  those 
“11  and  older"  within  each  of  several  length-of- 
experience  proupinps  indicated  that:  (1)  the 
younper  subjects  of  cerry  experience  level  tended 
to  receive  biphcr  performance  evaluations  than 
those  over  40  years  of  age.  (2)  the  prrater  mean 
differences,  most  of  which  were  statistically  sig- 
nifieant  in  the  TATC  study,  pertained  to  the 
differentially  aped  subproups  havinp  over  10 
years  experience,  and  (•*!)  the  means  of  the 
ATCSs  of  ape  40  and  younper  at  all  experience 
levels  were  remarkably  similar  with  the  ratinps 
of  the  most  hiphly  experienced  suhproup  (of 
younper  ATCSs)  averapinp  slightly  higher  than 
those  of  the  lesser  experienced  subproups.  More¬ 
over,  the  results  of  corresponding  analyses  in 
which  the  experience  variable  was  dichotomized 
failed  to  support  the  widespread  belief  that 
lenpth  of  experience,  when  considered  inde¬ 
pendently  of  apinp  effect.-.,  tends  to  adversely 
affect  ATC  job  performance.  Roth  studies,  how¬ 
ever,  have  convincingly  demonstrated  that  con¬ 
trollers  over  40  years  of  ape  are  generally  rated 
as  less  proficient  at  their  jobs  than  their  younger 
colleapues  and  the  findinps,  althouph  not  derived 
throuph  follow-up-study  procedures,  also  snppest 
that,  the  presumed  apinp  effects  tend  to  Imvouip 
propressivelv  more  pronounced  for  those  men 
over  40  as  they  lenpthen  their  ATCS  tenure 
lioyond  10  years. 

A  preat  deal  of  additional  research  would  Ik* 
required  in  order  to  determine  reliably  the  rea¬ 


sons  why  the  older  controllers  penerally  received 
the  lower  mean  ratings.  However,  we  are  not 
inclined  to  aserilte  their  lower  mean  ratings  to 
the  effects  of  physiological  aging  only.  One 
possible  explanation  is  that  the  chronologically 
older  ATCSs  may  not  have  l>een  as  highly  moti¬ 
vated  to  excel  in  their  work  as  were  their  younger 
coworkers.  Other  researchers  and  ATC  person¬ 
nel  with  whom  we  have  discussed  l>oth  the  TATC 
and  ARTCC  studies  have  pointed  out  that  ench 
study  illustrated  that  the  controllers  over  40 
years  of  ape  at  the  time  the  rating  data  were 
collected  were  penerally  more  experienced  than 
the  younper  and.  this  Iteing  so,  have  postulated 
that  many  of  the  older  controllers  may  never 
have  Ik'oii  among  the  top  jH'rformers  at  any  stage 
of  their  ATCS  careers — localise  otherwise  they 
might  already  have  attained  promotions  to  po¬ 
sitions  beyond  that  of  journeyman  controller. 
Among  the  numerous  additional  theories,  the  one 
most  frequently  advanced  held  that  the  ratings 
may  have  been  biased  by  the  attitudes  of  the 
raters  regarding  ape.  Althouph  neither  study 
afforded  an  opportunity  to  reliably  assess  bias 
effects,  it  should  be  mentioned  that  practically 
no  correspondence  was  found  in  the  TATC  study 
lietween  the  apes  of  the  raters  and  the  ratinps 
they  rendered  on  controllers  of  various  age 
levels. 

It  should  also  1h*  emphasized  that  the  findings 
obtained  in  the  present  study,  like  those  of  the 
ARTCC  study,  were  based  on  experimentally 
derived  ratings  of  job  performance  which  were 
collected  at  an  arbitrarily  chosen  point  in  time 
for  controllers  who  represented  only  a  small  por¬ 
tion  of  the  journeyman  radar  ATCSs  of  the 
entire  ATM  system.  Neither  study  provided 
evidence  regarding  the  true  reliability  of  the 
ratinps  which  were  collected  for  research  pur¬ 
poses  only.  In  terms  of  the  official  and  periodic 
proficiency  evaluations,  all  controllers  had  lieen 
considered  satisfactory:  had  they  been  officially 
adjudged  deficient  in  any  respect,  they  would 
not  have  been  permitted  to  engage  in  air  traffic 
o|>erations. 

Whereas  personnel  of  only  four  Centers  were 
involved  in  the  ARTCC  study,  the  present  in¬ 
vestigation  pertained  to  the  ATCS  staffs  of  17 
TATC  facilities.  Kach  of  the  17,  at  the  time  the 
survey  was  conducted,  was  officially  classified  by 
the  FAA  as  a  Level-Ill  Facility,  indicating  an- 
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anal  IFH  ojierations  of  at  least  1(K),000.  How¬ 
ever,  saeli  operations  ranged  from  111,7.41  at  one 
facility  to  more  than  1174.000  at  another.  The 
results  of  an  analysis  indicated  that  the  relation¬ 
ships  of  age  and  experience  to  |>erformaneo 
tended  to  vary  from  facility  to  facility  in  ac¬ 
cordance  with  IFH  traffic  volumes. 

Additional  analyses  were  therefore  undertaken 
in  which  the  subjects  were  grouped  to  establish 
three  subsamples.  The  lirst,  designated  (for  re¬ 
search  purposes  only)  as  the  "High  IFH  Sub¬ 
sample,"  consisted  of  lbs  subjects  who  worked 
at  facilities  having  over  .‘loo.noo  IFH  nitrations 
each:  20ti  who  controlled  traffic  at  any  of  the  six 
facilities  having  over  2<Ki,oiin  but  less  than 
.•’,00.001)  such  operations  comprised  the  "Inter¬ 
mediate  Subsample":  and  the  remaining  201).  of 
the  seven  facilities  having  lesser  amounts  of  IFH 
traffic,  were  designated  as  the  "Low  IFH  Sub- 
sample."  Although  approximately  equal  in  size, 
the  samples  contained  disproportionate  numlters 
of  the  older  and  more  experienced  subjects.  Of 
0.*i  who  were  over  40  years  old.  I per  cent 
were  in  the  Low  IFH  Subsample,  :',0.f>  per  cent 
were  in  the  Intermediate,  and  only  2u  per  cent 
were  in  the  High  IFH  Sulisample.  Of  the  .V) 
who  possessed  FAA  ATC  experience  of  b‘‘  years 
or  more.  44  per  cent  were  on  the  AT(’S  stall's  of 
the  seven  lowest-ranked  IFH  facilities,  'in  per 
cent  worked  at  those  designated  as  Intermediate, 
and  only  20  per  cent  held  positions  at  the  busiest 
IFH  installations. 

The  reasons  why  the  older  and  more  experi¬ 
enced  subjects  were  not  proportionately  distrib¬ 
uted  among  the  High,  Intermediate,  and  Low 
Subsamplcs  are  unknown.  The  finding,  however, 
does  not  necessarily  warrant  the  presumption 


that  the  difficulty  of  control  work  was  so  much 
greater  in  the  higher-ranked  facilities  as  to  re¬ 
sult  in  differentially  higher  sereenout  rates  (i.e., 
attrition  rates)  of  the  older  and  more  experi¬ 
enced  jiersonnel.  To  the  contrary,  it  is  possible, 
though  i*erhaps  not  likely,  that  higher  percent¬ 
ages  of  the  men  who  qualified  for  appointment 
to  FAA  ATCS  positions  at  relatively  advanced 
ages  were  selectively  assigned  to  the  low-IFR- 
traffic-density  facilities.  Hegardless  of  the  rea¬ 
sons.  the  disproportionate  distribution  of  the  9.r> 
older  controllers  among  the  three  subsnmples 
was  considered  one  of  the  most  intriguing  of  the 
findings  obtained  in  the  study. 

In  none  of  the  subsamples  did  the  mean  per¬ 
formance  rating  of  the  subjects  aged  41  and 
older  of  any  experience  level  exceed  the  mean 
rating  of  the  younger  (and  comparably  experi¬ 
enced)  subjects.  It  was  also  ascertained  that  the 
inverse  relationships  of  age  and  exjierienee  to 
the  performance  vari  d»le  were  much  more  pro¬ 
nounced  for  the  Low  and  Intermediate  Sub¬ 
samples  than  for  the  High  IFH  Subsample. 
However,  the  results  of  regression  analyses  on 
the  data  of  each  of  the  three  subsamples  indi¬ 
cated  that  (1)  when  the  variance  of  age.  was 
theoretically  nullified,  or  held  constant,  experi¬ 
ence  would  correlate  negligibly  with  perform¬ 
ance,  and  (2)  had  the  subjects  possessed  identical 
amounts  of  experience,  their  ratings  would  still 
have  correlated  negatively,  and  significantly  so, 
with  their  ages.  Such  findings  suggest  that 
TATC  ATCS  performance  is  generally  more  apt 
to  decline  as  a  result  of  factors  associated  with 
aging  than  as  a  consequence  of  presumed  effects 
stemming  from  lengthy  ATC  experience.  This 
is  essentially  the  same  conclusion  previously 
reported  for  ARTCC  personnel.1 
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Appendix  I.  Evaluation  f»t»  from  which  the  Kadar  (R>,  Local  (LI,  General  (C>,  Relative 
Proficiency  (R),  and  Overall  Ratings  were  derived. 

ATCS  PERFORMANCE  EVALUATION  FORM 

Name  of  ATCS  being  rated  Facility  ______________ 


In  evaluating  the  subject  employee,  try  to  consider  his  performance  during  the  busier 
periods  as  much  as  possible.  Please  try  to  be  realistic  in  nuking  your  ratings.  Everyone 
can't  be  average  or  excellent  in  everything. 


*  radar  control 
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Fint .  rate  the  controller  on  each  element  of  items 

1  through  7  with  respect  to  Radar  Control. 

Second,  rate  him  cn  the  same  items  with  respect  to 

Local  Control, 

Next .  rate  the  ATCS  on  the  elements  of  General  per¬ 
formance  and  also  render  an  Overall  rating. 
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1.  KNOWLEDGE 

Knowledge  of  procedures  and  equipment 

i 

1 

1 

1 

1 

1 

1 

1 

1 

1 
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2.  COMPREHENSION 

(a)  Distinguishing  between  routine  and 
potentially  dangerous  situations 
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(b)  Getting  and  holding  the  picture 
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3.  JUDGMENT 

Making  wise,  appropriate  decisions  (vs.  rash  or 
nonappropriate) 

1 
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4.  COMMUNICATION'S 
(a)  Use  of  standard  phraseology 
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(d)  Quantity  (too  much-'  too  little') 
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5.  '1 RAFF1C  MANAGEMENT  TECHNIQUES 

(j)  Tinting 
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( b)  Capac i t y  to  move  traffic 
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(c)  Comind  of  situations 
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(d)  Prevention  of  delays  thru  good  control  techniques 
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(e)  Planning  provides  sufficient  safety  (versus 
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last  mi  tutc  corrections) 
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6.  PERFORMANCE  UNDER  STRESS 
(a)  Recognizing  all  aspects  of  a  traffic  situation 

1 

1 

ii 

III 

1 

1 

1 
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Bl 

(b)  Self  confident  but  aware  of  his  limitations 
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(cl  Ability  to  remain  calm 
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(d)  Ability  to  remain  tactful 
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(e)  Consistency  in  safe  separation 
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8.  GENERAL  RELATED  ELEMENTS  OF  ATCS  PERFORMANCE 

GENERAL  CONTROL 

(a) 

Ability  to  work  effectively  with  others 

<b) 

Willingness  to  assume  his  share  in  teamwork 

■ 

(c) 

Acceptance  of  suggestions  and  criticism 

B 

(d) 

Tactfulness  in  making  appropriate  suggestions  to  others 

B 

(t) 

Interest  and  pride  in  work 

B< 

(*) 

Efforts  toward  sc'f  improvement 

■1 

(R) 

Steady  attention  to  work  and  conduct 

B 

B 

■ 

B 

a 

(h) 

Adaptability  to  changes  in  policies,  procedures,  etc. 

B 

B 

M 

B 

B 

fl 

(1) 

During  periods  of  peak  traffic  or  adverse  weather,  to 
what  extent  is  this  controller  capable  of  meeting  the 
demands  of  the  "hottest”  position(s)? 

1 
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ii 
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1 

l 

9.  (R'EKALl  RELATIVE  RATING  Use  the  scale  below  to  rate  the  overall  prof<  * 
clency  of  this  controller  ££jitj_vc  t_o  il_l  the  controllers  you  have  known .  (Indicate 
your  rating  by  placing  a  check  mark  in  the  appropriate  box.) 
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Appendix  2.  Means  of  RLCR  Ratings  rendered  by  Supervisors  of  three  age  groups  on  ATCSs  of  various  age  lave la. 
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Appendix  3.  Means  of  R1CR  Ratings  rendered  by  Crew  Chiefs  of  three  age  groups  on  ATCSs  of  various  age  levels. 
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Appendix  4.  Means  of  RLCR  Ratings  rendered  by  ATCSs  of  three  age  groups  on  ATCS  peers  of  various  age  levels. 
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Appendix  S.  Means*  of  Supervisory  RLGR  Racings  by  age  level  for  Terminal  ATCSs  of  dichotomized  FAA  ATC 
experience  groups  "12  years  or  less"  and  "13  years  or  Bore." 


/ 


^Disregarding  experience,  differences  between  the  mean  ratings  of  each  of  the  following  groups  are 
significant  (jjr.OS):  ATCSs  of  either  age  30  and  younger,  31-35,  36-40,  or  41-45  versus  those  either  46-50 
or  51  and  older.  None  of  the  differences  between  experience  subgroups  within  age  levels  are  significant. 


Appendix  6.  Means*  of  Supervisory  RLGR  Ratings  by  FAA  ATC  experience  level  for  Terminal  ATCSs  of  dichotomized 
age  groups  "40  and  younger"  and  "41  and  older." 
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♦In  comparing  the  swan  ratings  of  the  experience  groups.  Irrespective  of  sge,  differences  are  significant 
(jgC.OS)  for:  ATCSs  having  either  5-6  or  9-10  years  experience  versus  those  having  either  15-16,  17-20,  or  21  o 
more  years;  ATCSs  having  7-8  years  versus  those  having  21  or  more  years;  and  ATCSs  with  11-12  years  experience 
versus  those  having  either  17-20  or  21  or  more  years.  For  age  subgroups  within  tenure  levels,  significant 
differences  pertain  to  ATCSs  with  7-8  and  11-12  years  experience. 


Appendix  7.  Means*  of  Crew  Chief  RLGR  Ratings  by  age  level  for  Terminal  ATCSs  of  dichotomized  FAA  ATC 
experience  groups  "12  years  or  less"  and  "13  years  or  more." 
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^Disregarding  experience,  differences  between  the  mean  ratings  of  each  of  the  following  groups  are 
significant  (£^.05):  ATCSs  of  either  age  30  and  younger,  31-35,  or  36-40  versus  those  either  41-45,  46-50 
or  51  and  older.  None  of  the  differences  between  experience  subgroups  within  age  levels  are  significant. 


Appendix  8.  Means*  of  Crew  Chief  RLGR  Rating*  by  FAA  ATC  experience  level  for  Terminal  ATCSa  of  dichotomised 
age  ground  "40  and  younger"  and  "41  and  older." 
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*In  comparing  the  mean  ratings  of  the  experience  groups,  irrespective  of  age,  differences  are  significant 
(£<•05)  for:  ATCSs  having  either  5-6,  7-8,  9-10,  or  11-12  years  experience  versus  those  having  either  17-20  or 
21  or  more  years.  For  age  subgroups  within  tenure  levels,  significant  differences  pertain  to  ATCSs  with  11-12 
and  13-16  years  experience. 


Appendix  9.  Means*  of  Coworker  RLGR  Eatings  by  ege  level  for  Terminal  ATCSa  of  dichotomised  FAA  ATC 
experience  groups  "12  years  or  leas"  and  "13  years  or  more." 
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Appendix  11.  Means*  of  Overall  Radar  Racings  by  age  level  for  Terminal  ATCSs  of  dichotomized  FAA  ATC 
experience  groups  "12  years  or  less"  and  "13  years  or  more." 


*Dlsregarding  experience,  differences  between  the  mean  ratings  of  each  of  the  follwlng  groups  are 
significant  (^.05) ;  ATCS  of  either  age  30  and  younger  or  31-35  versus  those  either  41-45,  46-50,  or  51 
and  older;  those  of  age  36-40  versus  those  either  46-50  or  51  and  older;  and  those  of  age  41-45  versus 
the  oldest  group.  Of  the  differences  between  experience  subgroups  within  age  levels,  only  that  pertain¬ 
ing  to  ATCSs  of  age  41-45  Is  significant. 


Appendix  12.  Means*  of  Overall  Radar  Racings  by  FAA  ATC  experience  level  for  Terminal  ATCSs  of  dichotomized 
age  groups  "40  and  younger"  and  "41  and  older." 
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♦In  comparing  the  mean  ratings  of  the  experience  groups.  Irrespective  of  age,  differences  are  significant 
(£C.05)  for:  ATCSs  having  either  5-6,  7-8,  9-10,  or  11-12  years  experience  versus  those  having  either  13-16, 
17-20,  or  21  or  more  years.  For  age  subgroups  within  tenure  levels,  significant  differences  pertain  to  ATCSs 
with  9-10,  11-12,  and  13-16  years  experience. 


Appendix  13.  Means*  of  Overall  Local  Ratings  by  age  level  for  Terminal  ATCSs  of  dichotomized  FAA  ATC 
experience  groups  "12  years  or  less"  and  "13  years  or  more." 


•Disregarding  experience,  differences  between  the  mean  ratings  of  each  of  the  following  groups 
significant  (£<.05):  ATCSs  of  either  age  30  and  younger  or  31-35  versus  those  either  41-45,  46-50, 
and  older;  those  of  age  36-40  versus  those  either  46-50  or  51  and  older;  and  those  of  age  41-45  ver 
the  oldest  group.  Of  the  differences  between  experience  subgroups  within  age  levels,  only  that  per 
ing  to  ATCSs  of  age  41-45  is  significant. 


Appendix  14.  Means*  of  Overall  Local  Ratings  by  FAA  ATC  experience  level  for  Terminal  ATCSs  of  dichotomized 
age  groups  "40  and  younger"  and  "41  and  older." 
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♦In  comparing  the  mean  ratings  of  the  experience  groups.  Irrespective  of  age,  differences  are  significant 
(£4.05)  for:  ATCSs  having  either  5-6,  7-8,  or  9-10  years  experience  versus  those  having  either  13-16,  17-20,  or 
21  or  more  years  and  ATCSs  having  11-12  years  experience  versus  those  having  17-20  or  21  or  more  years.  For  age 
subgroups  within  tenure  levels,  significant  differences  pertain  to  ATCSs  with  11-12  and  13-16  years  experience. 


Appendix  15.  Means*  of  Overall  General  Ratings  by  age  level  for  Terminal  ATCSs  of  dichotomized  FAA  ATC 
experience  groups  "12  years  or  less"  and  "13  years  or  more." 


*Disregarding  experience,  differences  between  the  mean  ratings  of  each  of  the  following  groups 
significant  (£^.05):  ATCSs  of  either  age  30  and  younger  or  31-35  versus  those  either  41-45,  46-50, 
and  older  and  those  of  age  36-40  versus  those  either  46-50  or  51  and  older.  Of  the  differences  bet' 
experience  subgroups  within  age  levels,  only  that  pertaining  to  ATCSs  of  age  41-45  is  significant. 


Appendix  16.  Means'-'-  of  Overall  General  Ratings  by  FAA  ATC  experience  level  for  Terminal  ATCSs  of  dichotomized 
age  groups  "40  and  younger"  and  "41  and  older." 


♦In  comparing  the  mean  ratings  of  the  experience  groups,  irrespective  of  age,  differences  are  significant 
(E^.05)  for:  Ai'CSs  having  either  5-6,  7-8,  or  9-10  years  experience  versus  those  having  either  13-16,  17-20, 
or  21  or  more  years  and  ATCSs  having  11-12  years  experience  versus  those  having  either  13-16  or  17-20  years. 
For  age  subgroups  within  tenure  levels,  significant  differences  pertain  to  ATCSs  with  7-8  and  11-12 
years  experience. 


Appendix  17.  Hunt*  of  Overall  Relative  Proficiency  Ratings  by  age  level  for  Terminal  ATCSs  of  dichoto¬ 
mized  FAA  ATC  experience  groupa  ”12  years  or  less"  and  "13  years  or  more." 


^Disregarding  experience,  differences  between  the  tnear  r»  ings  of  each  of  the  following  groups  are 
significant  (j><.05):  ATCSs  of  either  age  30  and  younger,  36-40,  or  41-45  versus  those  either  46-50  or  51 
and  older  and  ATCSs  of  age  31-35  versus  those  either  41-45,  46-50,  or  51  and  older.  Of  the  differences 
between  experience  subgroups  within  age  levels,  only  that  pertaining  to  ATCSs  of  age  41-45  is  significant. 


Appendix  18.  Means*  of  Overall  Relative  Proficiency  Ratings  by  FAA  ATC  experience  level  for  Terminal  ATCSs 
dichotomised  age  groups  "40  and  younger"  and  "41  and  older." 
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♦In  comparing  the  mean  ratings  of  the  experience  groups,  irrespective  of  age,  differences  are  significant 
^E^'OSS  for:  ATCSs  having  either  5-6,  7-8,  9-10,  or  11-12  years  experience  versus  those  having  either  13-16, 
17-20,  or  21  or  more  years.  For  age  subgroups  within  tenure  levels,  significant  differences  pertain  to  ATCSs 
with  9-10,  11-12.  and  13-16  years  experience. 


